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ADVERTISEMENT. 


T he Committee appointed by the Royal Society 
to direct the publication of the Pbilofophical 
TranfaSlionSy take this opportunity to acquaint the 
public, that it fully appears, as well from the coun- 
cil-books and journals of the Society, as from the 
repeated declarations, which have been made in feve- 
ral former TranfaBions^ that the printing of them was 
always, from time to time, the fingle adt of the re- 
fpedive Secretaries, till this prefent XLVII. volume. 
And this information was thought the more nece/Tary, 
not only as it has been the common opinion, that they 
were publiflhed by the authority, and under the direc- 
tion, of the Society itfelfj but alfo, becaufe fcveral au- 
thors, both at home and abroad, have in their writings 
called them the TranfaSiions of the Royal Society^ 
Whereas in truth the Society, as a body, never did 
intcrefl: themfelves any further in their publication, 
than by occafionally recommending the revival of 
them to fome of their fecretaries, when, from the par- 
ticular circumftances of their affairs, the TranfaBions 
had happened for any lengdi of time to be intermit- 
ted. And this feeras principally to have been done 
with a view to fatisfy the public, that their ufual 
meetings were then continued for the improvement 
of knowledge, and benefit of mankind, the great 
ends of their firft inftitution by the royal charters, and 
which they have ever fince fieadily purfued. 

But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought advifeable, that a Committee of their Mem- 
bers ftiould be appointed to reconfider the papers read 
before them, and feleiSl out of them fuch, as they 
Ihould judge moft proper for publicatidn in the future 
• a 7ranfa£ims % 
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^ranfaBions j which was accordingly done upon the 
25 of March lyya. And the grounds of their choice 
are, and will continue to be, the importance or fingu- 
larity of the fubjedts, or the advantageous manner of 
treating them j without pretending to anfwer for the 
certainty of the fadts, or propriety of the rcafonings, 
contained in the feveral papers fo publiihed, which 
muft Ml reft on the credit or judgement of their rc- 
fpedtive authors. 

It is likewife neceffary on this occalion to remark, 
that it is an eftabliflied rule of the Society, to which 
they will always adhere, never to give their opinion, 
as a body, upon any fubjedt, either of nature or art, 
that comes before them. And therefore the thanks, 
which are frequently propofed from the chair, to be 
given to the authors of fuch papers, as are read at 
their accuftomed meetings, or to the perfbns, thro 
whofe hands they receive them, are to be confidered 
in no other light, than as a matter of civility, in re- 
turn for the refpedt fhewn to the Society by thole 
communications. The like alfo is to be faid with 
regard to the feveral projedls, inventions, and curio- 
fities of various kinds, which are often exhibited to 
the Society j the authors whereof, or thofe who ex- 
hibit them, frequently take the liberty to repoit, and 
even to certify in the public news-papers, that tlicy 
have met wi& tlw higheft applaufe and approbation. 
And therefore it is hoped, that no regard will here- 
aftCT be^ paid to fuch reports, and public notices 5 
which in fbme inftances have been too lightly cre- 
dited, to the difhonour of the Society. 
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I. A Letter from Mr. Win, Smith to Mr. 
Robert Auften, concerning a Fire-ball, 
in the Air July 22. 1750. commwticated 
to the Royal Society hy the Rev. Wm. 
Stukcley M. D. F» R, S. and ReBor of St. 
George the Martyr, London. 

Read Jan. lo. "''STOUR, leaving this place fomewhat 
JL fooner than I expedted, prevented 
my 'giving you an account of that beautiful pheno- 
menon, that appeared this laft fummer at this place* 
and the neighbouring villages, which I told you of. 
I therefore give you the trouble hereof, that you may, 
if you think it worth your time, communicate the 
fame to Dr. Stukeley. 

On Sunday the of July lail about 20 minutes 
before 9, as near as I can remember, in the evening, 
as I came from Werrington, two miles north-weft 
of this place, I faw to the left of me (as did two 
others then in company witli me) and fcemingly 
about the height of the fun when about two hours 
high, a ball of light, bigger tlian a ftar of the firft 
magnitude to our appearance j tlie colour like that 
of a rocket, when thrown, and in its full glory. Jt 
drew a tail of light, to our view about 3 icet and a 
half long, which was broadeft and brighteft next 
tlie ball, and grew taper in form, and languid in 
colour, to its termination. Its courfe was about 
northrweft to fouth-weft. It moved in a dired line 

A hc^izontally, 



. 

horizontally, and its motion thro’ the air was little 
fwifter than the pallage of a duck, hawk, or pigeon, 
In their flight.- 

We had the view of it for about three fourths of 
a minute ; but, being in the road near the north 
end of Walton, and under the trees, lofl: light of it 
fooner than I defired. 

Several people coming from Peterborough, and on 
the fouth fide of the town coming from Fletton, 
law the fame, and give the fame account of it as I 
have above done. 

I heard it warfeen at Bourn, which is north-well: 
12 miles off us, in the fame manner. It mull: con- 
lequently be at a great height from us (tJio^ it did 
not feem to be fo) by reafon people in Borough-Fen, 
which lies north-eafl: of the place where I was when 
I faw it, faw the fame on the lame hand I did, ’and 
its form and courfe in the fame manner. 

The veracity of this account may be depended 
«n, as many others faw the fame, as well as. 

Dear Sir, 

Peterboioagh, Dec^ i j, 

17 Your very humble fervant. 


W. Smith, 
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n. An Account of the fame Meteor, hy Mr, 
Henry Baker F, R. S. in a Fett&t to M. 
Folkes Efq\ Pr, R, S, 

S I R, 

^ead Jan. lo. A S I know of no account, that has 

communicated to the 
Royal Society, of a fiery meteor, feen in many di- 
ftant parts of this kingdom in July laft, I hope you 
will excufc the liberty I take of laying before you 
what I have receiv’d concerning that appearance. 

On the 28 of the faid month of July, Mr. 
William Arderon F. R. S. wrote me word, that a 
meteor was feen at Norwich by tlioufands of people, 
on Sunday the 22 of the faid month, at 9 o’ clock 
in the evening (true time). He fent me alfo a draw- 
ing thereof, which is exadly copied at the end of 
this paper. (Plate I. Fig. i.) 

Its diredion, he fays, was, as near as he could 
guefs, from north to fouth, moving with great ve- 
locity. When due eaft of him, its altitude was 
about 30 degi'ees j at which time the great diilindl* 
nefs of its figure made him imagine it was not above 
two or three miles from him. The fplendor and 
beauty of its nucleus, particulaily the fore part there- 
of, furpalTed, he fays, all the fires he ever faw, being 
of a bright filver colour ; its tail was of the colour 
of a burning coal, tho’ fomething fainter. Its head, 
or nucleus, appeared to him, under an angle of 
fomewhat more than two degrees, and its tail of 
about 2 1 degrees. 

A 2 H« 
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He loft fight of it in a cloud, not above 2o degrees 
above the fouthern part of the horizon, into the 
middle of which it enter’d : but a friend of his, be- 
ing about 4 miles more fouthward, faw it again, 
after it came out of this cloud, till it enter’d into 
anodier. 

The exceflive hot weather in the preceding part 
of the month of July, efpecklly on Wednefday the 
iith day thereof, which is fuppofed to have been 
the hotteft day we have had for many years in Eng- 
land, may perhaps account, in fome meafure, for 
die generation of this fiery meteor. 

I intirely fubmit to you, whether it deferves to- be 
taken notice of by the Royal Society, among the 
extraordinary phaenomena- of the year 1750 j and 
am^ with the greateft rcipefli, 

S IR, 

V 

Your moft obedient humble fervant, 

Catharine-ftreet, Dec. 12. 

‘730* H. Baker. 


III. Therinometrical Tables ^^j^Obiervation?, 
m a Letter to John Pringle M, D. ^ 
F. R, S. fy John Stedman M. D* 

S I R, 

TACQUAINTED you fome time fince 
X of having kept a journal of the wea- 
ther in the camp, whilft I attended the army in the 
Netherlands 5 and that, having given particular at- 
tention 
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fention to the thermometer, I found, that die heat 
in tents was remarkable for its degree, fudden and 
great vicijhtudes, and almoft continual variadon fiom 
the ftate of the open air. As a fpccimen of this, 
and in compliance with your delire, I have fent you 
a table of my obfervations on this fubjed, during 
our incampment in Dutch Brabant, in tJie laft year 
of the war. 

It will be proper to obferve, that, to keep the 
thermometers, placed in the open air, from the di- 
red rays of the fun, it was neceffary to fufpend 
them fo low, that the reflexion of heat from the 
earth mufl: fometimes have rais’d the Meicury higher, 
than would have happen’d, had the inftruments been 
remov’d farther from the ground j and it mufl: alfo 
be remember’d, that, for fome days of this feafon, 
the weather was uncommonly wai m. 

In keeping this journal, I obferv’d, 

1. That, in tents, the heat frcqitendy varies 20, 
25*, ‘and fometimes 30 degrees in twenty-four hours j 
reckoning by Fahrenheit’s fcalc. 

2. That the uneafinefs, felt upon great changes 
of heat 'and cold, depends more upon the fudden 
change from the one to the ocher, than upon the 
excefs of either j having often fecn, in a long couile 
of fultry weather, men fitting unconcernedly in 
their tents, when the air tlicy breath’d in was rais’d 
to about <>0 degrees j and tlie fame men in winter 
Handing in the open air witli no warmer cloath'^, 
and yet without any complaint, tho’ the cold was 
fome degrees below the freezing point. Whetice 
it appears, that, if fuch a change of air be gradual, 
the fame perfon can, without any uneafy fenfation. 
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laear the difference of 6o, 6 i, or 64, degrees of 
heat. 

3. That we are able to endure a greater degree 
of heat, than what has been hitherto thought enough 
to kill animals, as will appear from the following 
example ; 

A ioldier being confin'd to a tent call’d tlie ffand- 
ard-guard, wliile the weather was fo extremely hot, 
that the thermometer rofe within the tent 103 or 104 
degrees * j on the fecond day his pulfe was quick 
and full, his mouth foul, and he complain’d of 
thirft, anaufea, andhead-ach. A thermometer be- 
ing then kept for fome time in his arm-pit, rofe to 
106 degrees. On the third day all the fymptoms 
increafed; tho’ the thermometer applied to his body, 
rofe no higher than the day before ; but, upon my 
reprefcnting the danger from the heat, he was en- 
larged, and thereupon immediately recover’d. 

The heat in this inflance was feveral degrees be- 
yond what the learned profeffor Boerhaave thought 
lufiicient to coagulate the blood, 

4. That a damp air {extern paribus) gives a fen- 
fation of greater heat or cold than a dry air j vix. 
a fenfation of greater heat, when the Mercury is 
about 70 degrees or upwards •, and of cold, when 
about 50 degrees, or below that point. 

5. That we are able to endure the open air, when 
heated to a degree confiderably greater than the air 
of a room, that is heated by a fire ; and, fince one 
may (lay fame hours in a bagnio, where the heat 

is 


^ By Pahrenheit’i fcale* 
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3S at 100 degrees we may conclude, that the open 
air, heated to that degree, will be fulFer’d with lefs. 
uneafinefs, than when it is fo confined, 

6. That medicines, for whofe operation a pretty 
high degree of heat is neceflary, cannot be taken 
fafely, where the heat is very variable, tho’ it Ihould 
not be lefs than the degiee requifite for the work- 
ing of fuch medicines. Thus a mercurial falivation 
may be carried on fafely, where the heat is kept 
from 66 to ya degrees ; but, were the heat fuddenly 
to vary 15 or 26 degrees, the change would be dan- 
gerous, tho' the heat was not to fall below 6d de- 
grees. 

7. That the body is fometimes dhFerently affedlcd^ 
according to the different conlfitutions of the air j 
tho’ the air remains the fame, fo far as we can judge,, 
with regard to heat, humidity, and gtavity. 

8. That, when the thermometer is high, our bo- 
dies are very fenfible of a fmall addition of heat r 
but it is uncertain, whether this proceeds from the 
heat being near the greateft degree we can bear ; 
or, that a greater proportion of heat is requifite to 
raife the thermometer the fiime number of degrees 
after it is high, than when it is low. If this be the 
cafe, then, in graduating tlie thermometers, the de- 
grees ought to be marked jfhorter, proportionally tp- 
the height of the mercury j but in what proportion;, 
is not yet difeovered. I am, 

Edinburgh, 0 &. 3. 

1750. 


t Martia'$ ESkyt, 


Tabl» 
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IV, A gB 7 teral Method for exhibiting^ the Va- 
lue oj a 7 i Algebraic Expreffion involving 
feveral Radical Qiiantities in an hifi72ite 
Series : Wherein Sir Ifaac Newtoii’j The- 
orem for involving a Binomial, with a7i- 
other of the fatne Author relatmg to the 
Roots of Equations^ are demonf rated. By 

T. Simpfon F. R, S. 

Xtad Jin. 10. A MONO all the great improvements, 
1750-1. f\^ which the art of computation hath 

in thefe Idk ages received, the method of ferics may 
be juftly one of themoft confiderable j fince not only 
the doctrine of chances and annuites, with fomc 
other branches of the mathematics, depend ahnoft 
intirely thereon, but even the bufinefs of fluents, of 
fuch extenfive ufe, would, without its aid and con- 
currence, be quite at a ftand in a multitude of cafes, 
as is well known to mathematicians. 

It is for this reafon, that the celebrated binomial 
theorem, for converting radical quantities into fu ies’s, 
is ranked, by many, among the principal difcovcrics 
of its illuftrious author ; feeing, % means thereof, a 
vaft number of fluents are found, that would other- 
wife be impra< 9 icable: nor is there any cafe, however 
complex, to which it may not be extended. 

It is true, when two or more compound radical 
quantities are involved together, the operation, by 
having two or more feries’s to multiply into one 

another, 
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another, becomes very troublefome and laborious ^ 
and, what is worfe, the Law of continuation, where- 
by a part of the labour might be avoided, is exceed- 
ingly hard, if not impoflibe, this way to be difcovered. 
In the following paper I'omething is attempted to- 
wards obviating tlie faid inconveniencies ; but whe- 
ther the fuccefs has been anfwerable, I lhall not take 
upon me to determine. 


Problem L 


To find a feries exhibiting the value of i + 
_ P 

&c. in fimple terms ; x 

being indeterminate, and c, </, », pj &cc. 

any given numbers, whole or broken, pofitive or 
negative. 


Put ff. 

XI 


m » 

=7+1 , «'=r+| ,7=1+1. , 


1 + ^ &c, 

Alfo let A ^c. (= the quantity pro- 

pofed) 

Then, in fluxions, A == uwji z, &c. -b « y 5s, 
+ ww j>z, rir uwjf &c, ipc. Which 
equation, divided by the preceding one, gives 



W— I 


But, fincc 3 we have i + 1 5 

>1 I * 

X i Hr^i 


and therefore 


K 

u 


vnx 

a 


mx 

a 


al ^ by Divifion. 

a ‘ a* a* •' 

And ifi the fame manner k appears, that 
b 


w 


b b 


Hence, our equation, by fubflituting thcfc values, 
becomes 


mx . mx^ 

,a I 


A 

A 




b 


.2 


mx^ 

a4- 


&c. 


nx- 


b^ ^4 


p m—^JL -j- 


f4 


^C, 

&C. 


^c, ^e. ^c. ^c* 

PutP=-+?+^ + 2^f. 

abed 


a 

m 


R^^jyVLj^LjLLi^c. 

&c. 


^(^X + kx^ - d’Af* + 


^c. 

Then it will be 


Affume 
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Ailumc ^ -}— Ca?* “1“ -I" Ex^y • 

let this value, with that of A> he fubftituted in the 
laft equation : from whence, by comparing the ho^ 
mologous terms, there will come out 
B=^^PA 

2 


JS = 
F = 
G== 


3 

PTi^§iC^RB--‘SA 

PE~-§P^JR.QSB-\-T^ 

5 


iyc. 

Where the law of continuation is manifefl, and 
where it is alfo evident, that the value of {A) the 
firft term of the required feries, muft be an unit } 
hecaufe, when then the given expreffion be- 

m n f 

comes I XI xi sai* ^E,L 


COEOL. I. 

If <3! be taken = i, and w, p, &c. each = o j 
then will R=:mj ^c. And there- 

fore 
A=^i 
M=zm 
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5 ® == -- 2 C 

4 S = ?»© — mC+ nfD — 3© 

^c, . - 

^ . *t /^ /»■«? — I cr\^C'f-m — 2 

Coniequently C = — — 




2. 3 ^ 4 



Hence, in this cafe, 1 4. a?^ + 

% 

(=:^+52f + CAr2 (4'^’.) == 

*•3 

i-\-x\ • which feries is the fame with that given 
by Sir Ifaac Newton. 


CoROL. 2. 


If a be taken 


£, /3=i, 7/=: i, and^jssi 
a b c X 

then will the propofed expreflion be transformed to 

m » D ef 

I+?l X 1+^ X I+i] xiT^ ire. 




$3 

AMb !Ps=«?«4"®i3+j&^4- c^'^- 
^=:Wa*4-»iS*4'p^»4- 
i2 s= 4" + $Y‘ ■i’&C, 

&c. 


w n p 

^ •" "'»k m* 

Md confequently i+l xi+|) xi+| xi+Ij 
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jD Q <r^ 

^c. ^A-\ where A^\, B=s 

^PA, C=; as before. Which equa- 

tion or theorem anfwers in cafe of a defcending 
feries# 


COROL. 3. 

Hence, if each of the quantities w, », p, S'C. be 
taken equal to unity, an d thei r number be d enoted 

by*!;} then will i-f- - xi+£ xi+Z xi 4 -£ ^c. 

z Si zi z 

B C ^ 

ss:A'\'-^ equation, multi- 

plied by sf, gives z+a x x si+y x z+^ &c, 

^Az^ + 4- Tiz-”-^ 

Whence it appears, that z — a x z-—^ x — 5, x z — J' 
i^^Az"^ — + C;s'^® — Dz'^^^c. 

Where ^=1, B=PAy ©=: 

2 * 

^c. (as before); P being in this 

cafe = fum of all tlie quantities «, j8, >, cT, c^<r. 
^=: the fum of all their fquares j P = the fum of 
their cubes, dfr. ©'r. 

Ooitot.* 4* , 

Since a, j8, y, cT, ^c. are the roots of the equa- 
tion, «* — + Ca?^ — • =0; it 

D follows. 
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follows, that, if B, C, D, E, &c. he given j the fum 
of thofe roots (P) ; the fum of their fquarcs 
and the fum of their cubes (P) &c. will alfo be 
. given from the foregoing equations : wlicncc will be 
had 
9 =B 

^=+PP-2C 
P=.— PC+^B+jD 
J=+PP)~^C’+PP— 4S 
r=~P£+^£>-PC+*yB+ fF 
^€. No- 
where the law of continuation is obvious. 

Thefe values are the fame with thofe given (with- 
out demonftration) by Sir Ifaac Newton, in his Uni- 
verfal Arithmetic, for finding when fome of the roots 
of an equation are impofiible. 


, Problem If. 

^ 

To find a feries expreffing the value of i 


a 


Xl+f^l Xl+~| , ^c. 


d 


m 


By putting «s= i -|- -I , 1 I » 6‘c^ i and 

h I 

proceedin g as in the laft problem j there will be had 
u mx 




M 

iAt ^ tAi 


a a ' ^ 


&c. 


w ZltXX^ x^ , 

&c. ^c. 


Whence, 
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Whence, makingP=“, S=^j. 

= ^+|r“^. ^=5- + p “'1 affnlning 

A-^-Bx-^-C^c^-^-^Dx^-^Ex^, ^c. to exprefs the fe- 
ries fought, the feveral values of At B, C, D, &c. 
will be exhibited by the very equations brought out 
in the refolution of the preceding problem. 


V. A Letter from George Bayly M. D. of 
Chichefter, to Henry Pemberton M, D, 
F, R. S. ^c, of the Ufe of the Bark in 
the Small-Pox. 

Dear Sir, 

Read Jan. lo.'nr^HE Cafe I lately mention’d to you 
>750- Jj^ jjj converfation, of which you de- 
fired a more particular account, is, as far as I have 
been able to recoiled at this diftance of time, as 
follows. 

The patient, a gentlewoman of a fat corpulent 
habit, and healthy conftitution, but 73 years of age, 
was, on the 6 day of December 1742, feiz’d with 
the common fymptoms of a fever, attended with 
a fudden great lofs of ftrength } fo that, being car- 
ried to bed, £he was not able to fit upright in it 
for the leafl: fpace of time, without being h^d up by 
her afiiftant. 

D 2 Shi^ 
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SBe became afterwards delirious, and on the 4th 
day vomited much, and puftules of the fmall-pox 
appeared, which gradually became more numerous, 
and increafed in bignefs. The puftules liowcver were 
large, diftineft, anu not in great number. She went 
on well enough for three days fvom the lirft eruption j 
the vomiting quickly ccafed, and we began to pro- 
mife ourfelves that all danger would fbon be over : 
but on the 8 day the puftules were at a ftand, and 
every thing went wrong : whereupon I order’d 
veficatorics to be applied to the arms, an.* warm cor- 
dial medicines in good dofes to be giveii, and often 
repeated, in order to promote the growth of the puf- 
tuies, and bring them to maturation. 

We proceeded two days in this method without 
effedt ; on the contrary ftie grew worfe j and on the 
loth day the puftules were every-where funk, and 
in the face appeared quite dry and ftirivckd i flic 
fwallowed with extreme difficulty, had no remain- 
ing ftrength, and feemed to every one about her paft 
all hopes of recovery : I myfelf thought flie would 
not live a day, or fcarce iz hours, longer. The 
apothecary, who was her fon, feeing the extreme 
danger of his mother, and how ineffedual my endea- 
vours had been to raife the puftules, delired to know, 
if I couM think of any thing farther to anfwcr this 
purpofe? I propofed to try, ifhepleafed, the Cortex 
Peruvianus, but without taking upon me to anfwcr 
for the event. He readily confenting, I prcfcrlbcd as 
follows : 

^pplicentur Rmpl, VeJkatOT> Tib 'iis intents* 


Cw. 
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gfc Cort. Peruv. piilv. Serpent. Virgin, gr. iij, 
Aq.LaPi. alexit. Paon.c. i^aon. 

mar. "^lij. M. f. hauji- mox exhibend. et omni tri- 
hono repetend. 

Soon after taking the fecond draught fhe was plainly 
alter’d for the better j in 8 hours very much amended j 
and within 24 hours was freed from the moll dan- 
gerous fymptoms j the pullules, which had been funk 
and witlier’d, gradually riling nearly from the time 
of taking the bark. 

She perfilled in taking the draughts from the 10 
to the 15 day, and took 28 in alij by the ufe of 
which the firft pullules arrived in live days to perfedl 
fulnefs and maturation j and a fecond eruption of 
pullules fucceeded, which render’d her blind, and 
were fo very numerous, that the matter of them almoll 
every- where ran together, and formed large abfcelTes 
underneath in various places : and though the dif- 
charge from the ulcers was very great, yet (as if this 
were not fufficient to depurate tlie blood) there arofe 
all over the body a great number of boils, infomuch 
that the whole furface of the body was, as it were, 
one continued ulcer; to cover and defend which, 
three whole Iheep-skins were employed fpread with 
Cerat. de Lap calamin. and daily renew’d for a long 
time ; it being two or three months, before all the 
ulcers were cicatrized. 

Befides the above- mention’d eflldls of the bark, it 
was oblerved greatly to invigorate and fortify her 
fpirits, during the time of giving it, which was no 
longer than what I diought fufiicient to bring the 

matter 


3 



[ 3 ° ] 

matter of the puftules to a proper digeflion. But 
this was not long enough to prevent a fecond fever, 
which, I am inclined to believe, the continued ufc 
of the bark would have done, or at leaft have much 
abated and Hioiten’d it. However, to guard againft 
this fever, on the 15 day 8 ounces of blood were 
taken away: fhe was likewife purged on the 16, 
18, and 22. But, notwithftanding this method of 
bleeding and purging, as far as her ftrengtii would 
admit, the fever came on and increafed. 

I then tried her with 3 or 4. draughts of bark : 
but the fever not immediately giving way to this, I 
was afraid to proceed with it farther at that time. 
But the fever at length being attended witli a Cofm, 
and other dangerous fymptoms, made me again doubt 
of her recovery. 

This determined me to try the bark in earneft 
againll the fever, the extraordinary effedts of which 
I had already experienced in the preceding ftage ot 
the difeale. I therefore order’d a Arong decodtion 
of Corf. Perm. Serpentar. Virgin. Croc. Coccinel. 
which Ihe continued to take once in three or four 
hours for 24 days together ; during which time flie 
took 17 ounces of bark, and was thereby freed from 
the fever intirely. After leaving off the bark, flic 
took II purges at proper intervals, and tJicn left off 
takmg any more medicines, being recovered to a more 
perfed health than before her illnefs, and fo con- 
tinued. 

Give me, leave to fubjoin the cafe of a healthy 
young man, who, in July 1746, had tlic fnaall-pox 
by ineculation. The eruption came on at the right 

time j 
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time j but, three or four days after, in dreffing the 
incifions, three or four purple fpots were obferved 
about them, which occafioned my being called in. 
I took notice, that the puftules, which were very 
numerous, were here and there livid, and in the 
arms and thighs of a dark colour, tending towards 
a mortification. Whereupon I immediately preferibed 
5ls. of bark to be given, and repeated once in three 
hours ; which was accordingly done for eleven days 
fucceffively j during which time he took 47 doles 
of bark, viz. in all, 3 ounces wanting half a drachm. 
It was really wonderful to fee, how foon the bark 
alter'd the colour of the puftules, brought them on 
to digeftion, fupported the patient’s ftrength, pre- 
vented a fecond fever, and carried him thro’ the dif- 
eafe without the leaft difficulty, or bad fymptom. 

I am, &c. 


VI. Method of making artificial Magnets 
without the Ufe natural ones', communi- 
cated to the Royal Society by John Canton, 
M. J. F. R. S. To which is prefixed 
the PrefidentV Report. 


Read Jan. A T a meeting of the Royal Society 
XA- Thurfday the 17 day of January 
17 50, the Prefident acquainted the gentlemen there 
prefent, that Mr. John Canton, one of their mem- 
bers, who had for a confiderable time, and with great 

diligence,, 
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diligence, applied himfelf to the making of philofo- 
phical experiments of various forts, had, among others, 
attempted to convey a confiderable magnetic virtue to 
bars of hardened fteel j and that having therein fo 
well fucceeded, as to be able to impregnate fuch bars 
with this virtue, to as high a degree at lead, as any 
of the fame weight and dimenfions, which he had yet 
feen or heard of ; and to as high a degree, as he ap- 
prehended the fame bars were, in their prefent date, 
capable of being impregnated} he was thereupon 
ready at that time, and prepared, to lay fome of his 
experiments to this purpofe before the gentlemen 
of the Society, and to Ihew them the whole method 
and procefs of his operation ; whereby he could, iu 
about half an hour’s time, communicate to fix bars 
of hardened fteel, at firft entirely deftitute of any 
magnetic virtue whatfoever, the utmoft virtue they 
were capable of receiving } and that without the me- 
diation or alEftance of any natural loadftone, or of 
any artificial magnet, to which any virtue had be- 
fore purpofely and previoufly been conveyed. 

The prelident then delivered to the fecrctary the 
following paper, containing, in Mr. Canton’s own 
words, the whole defeription of his procefs, with the 
diredtions he had drawn up, whereby any other per- 
fon might readily perform the fame. After which 
Mr. Canton immediately exhibited the main expert 
ment itfelf, as deferibed in his paper, together with 
fome others : all which.fucceeded greatly to the fiitif- 
feiflion of the company. But as he feared himfelf, 
that he fhould not be able, by reafon of the concern 
he was under in the prefence of fo many worthy 
perfons, and for whom he had fo great a refpe£t, 

either 
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cither to make his experiments to fo good an advan- 
tage, as they might otherwife be made, or to give to 
his bars the fame degree of ftrength, which he had 
formerly and frequently given to others of the fame 
fort i he was therefore defirous to refer himfelf for 
fuch particulars, to what the prefid ent of the Society 
had already feen and taken minutes of, a few days 
before j and who thereupon reported, as he faid he 
could faithfully do, to the beft of his judgment and 
obfervation, the following fadts : 

That having been in company with Mr. John 
Ellicot, of the Society, at Mr. Canton’s houfe in 
Spital-fquare, Biflropfgate-ftreet ; he had there feen 
him communicate the magnetic virtue, in the manner 
deferibed in his paper, to fix bars of the dimenfions 
therein mention’d, and weighing, one with another, 
about an ounce and three quarters each, Troy weight. 
That thefe bars were at firft perfedly indifferent as to 
either end of a compafs needle, but that they did any 
of them, after tlieir impregnation, lift by one of their 
ends, ftrongly and diftindly, full twenty-eight troy 
ounces} the whole operation of giving them tlieir 
virtue having taken up nearly thirty minutes. 

That Mr. Canton had befides fiiewn him at the 
fame time two larger bars, each half an inch fquare, 
ten inches and an half in length, and weighing nearly 
ten ounces and twelve peny weight : and that thefe, as 
he was informed, had been, mutath mutandis^ impreg- 
nated in the fame manner as the former. That he 
had not indeed himfelf feen their virtue communi- 
cated to thefe bars, but that he had feen a trial made 
of their ilren^th, by which one of them had lifted 
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in Ws prtfence, by one of its ends, feventy-nine ounces 
and nine penyweiglit. 

That he had alfo been fhewn a flat Semicircular 
fteel magnet, weighing an ounce and thirteen peny- 
weight: and that the fame had lifted before him, by 
applying its two ends together to an iron wedge, 
ninety troy ounces. 

That he had likewife been told by Mr. Canton, 
at the fame time, in what manner the virtue might 
readily be taken away from any of his bars, wdiich 
experiment he had alfo feen him put in pradfice. 
And that Mr. Canton had moreover changed in his 
prefence the poles of a natural loadftone, by placing 
it in an inverted direction, between the contrary poles 
of two of his larger bars, laid down at fome diilance 
from each other, in the fame ftrait line continued : 
and that he had even performed this, without touch- 
ing the Hone with either of the bars, and only by 
placing it, in the manner jufl: mentioned, between 
their poles, at the diftance of about a quarter of an 
inch from either of them. 


ji Method of moling Artificial Magnets 
without the ufie ofi^ and yet far fiuperior to^ 
any natural ones* 


F Locure a dozen bars j fix of foft freel, each three 
inches long, one quarter of an inch broail, and 
one-twentieth ot an inch thick, with two pieces oi‘ 
iron, each half the length of one of the bars, but of 
the fame breadth and tmeknefs j and fix of hard fteel, 

each 
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each five inches and an half long, half an Inch broad, 
and three-twentieths of an inch thick, with two pieces 
of iron of half the length, but the whole breadth and 
thicknefs of one of the hard bars ; and let all die 
bars be marked with a line quite round them at one 
end. 

Then take an iron poker and tongs * (Tab. II. 
Figt I.) the larger they are, and the longer they have 
been ufed, the better j and fixing the poker upright 
between the knees, hold to it near the top one of 
the foft bars, having its marked end downward, by 
a piece of fewing lilk, which mufi: be pulled tight 
with the left hand, that the bar may not Aide : then 
grafping the tongs with the right hand a little be- 
low the middle, and holding them nearly in a verti- 
cal pofition, let the bar be ftroked by the lower 
end, from the bottom to the top, about ten times 
on each fide, which will give it a magnetic power 
fufficient to lift a fmall key at the marked end : which 
end, if the bar was fufpended on a point, would turn 
toward the north, and is therefore called the north 
pole, and the unmarked end is, for the fame reafon, 
called the fouth pole of the bar. 

Four of the foft bars being impregnated after this 
manner, lay the other two (Fig. 2.) parallel to each 
other, at the diftance of about one-fourth of an inch, 
between the two pieces of iron belonging to them, 
a north and a fouth pole againfi: each piece of iron : 
then take two of the four bars already made mag- 
netical, and place them together, fo as to make a 

E 2 double 


* Or two bars of iron. 



double bar in tbicknefs, tbe north pole of one, even 
with the fouth pole of the other j and the remain* 
ing two being put to thefe, one on each lide, fo 
as to have two north and two fouth poles togc* 
ther, feparate the north from the fouth poles at 
one end by a large pin, and place them perpen- 
dicularly with that end downward, on the mid- 
dle of one of the parallel bars, the two north poles 
towards its fouth, and the two fouth poles towards 
its north end: Aide them backward and forward 
three or four times the whole length of the bar, 
-and removing them from the middle of this, place 
them on the middle of the other bar as before 
dire( 9 :ed, and go over that in the fame manner; 
then turn both the bars the other fide upward, and 
repeat the former operation : this being done, take 
the two from between the pieces of iron, and 
placing the two outermoft of the touching bars in 
their room, let the other two be the outermoA 
of the four to touch thefe with: and this pro- 
cefs being repeated till each pair of bars have been 
touched three or four times over, which will give 
them a confiderable magnetic power, put the half 
iiozen together after the manner of the four (Fig, 
3.) and touch with them two pair of the hard bars, 
placed between their irons at the diftance of about 
half an inch from each other: then lay the foft 
bars alide j and with the four hard ones let tlie other 
two be impregnated (Fig. 4.) holding the touching 
bars apart at the lower end near two tenths of an 
inch, to which diftance let them be feparated after 
they are fet on the parallel bar, and brought toge- 
ther again before they are taken off: this being 

obferved. 
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cl)fei‘vc(l, proceed according to the method defcrihed 
above, till each pair have been touched two or three 
times over. But as this vertical way of touching a 
bar will not give it quite fo much of the magnetic 
virtue as it will receive, let each pair be now touched 
once or twice over, in their parallel pofition between 
the irons (Fig. 5.) with two of the bars held hori- 
zontally, or nearly fo, by drawing at the fame time 
the north of one from the middle over the fouth 
end, and the fouth of the other from the middle 
over the north end of a parallel bar j then bringing 
them to the middle again without touching the pa- 
rallel bar, give three or four of theft horizontal ftrokes 
to each fide. The horizontal touch, after the verti- 
cal, will make the bars as ftrong as they can pofilbly 
be made : as appears by their not receiving any ad- 
ditional ftrength, when the vertical touch is given by 
a greater number of bars, and the horizontal by thofe 
of a fuperior magnetic power. Tliis whole procefs 
may be gone thro’ in about half an hour, and each 
of the larger bars, if well-hardened *, may be made 
to lift twenty-eight troy ounces, and foraetimes more. 
And when theft bars are thus impregnated, they will 
give to an hard bar of the fame fize, its full virtue 


* The fmith’s manner of hardening fteel, whom I have chiefly 
employed, and whofe bars have conftantly proved better than any I 
could meet withbefide, is as follows : having cut a fufficient quantity 
of the leather of ol 1 fhoes into very fmall pieces, he provides an 
iron pan, a little exceeding the length of a bar, wide enough to 
lay two fide by fide without touching each other or the pan, and 
at leaft an inch deep. This pan he nearly half-fills with tibe bits of 
leather, upon which be lays the two bars, having faftened to the 

«b4 



m lefs t han two minutes : and therefore will anfwer 
all the purpofes of magnetifm in navigation and ex- 
perimental philofophy, much better than the load- 
ilone, which is well known not to have fufEcient 
power to impregnate hard bars. The half dozen 
being put into a cafe (Fig. 6.) In fuch a manner, 
as that two poles of the , fame denomination may 
not be together, and their irons with them as one bar, 
they will retain the virtue they have received: but 
if their power Ihould, by making experiments, be 
ever fo far impaired, it may be reftored without any 
foreign affiftance in a few minutes. And if, out of 
curiolity, a much larger fet of bars Ihould be re- 
quired, thefe will communicate to them a fufEcient 
power to proceed with, and they may in a fliort 
time, by the fame method, be brought to their full 
fhength. 


end of each a fmall wire to take them out by : he then quite fills 
the pan with the leather, and places it on a gentle flat lire, cover- 
ing and fuirounding it with chi-coal. The pan being brought to 
fomewhat more than a red heat, he keeps it fo about half an hour, 
and then fuddenly quenches the bars in a large quantity of cold 
water. 
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VII. Aurora borealis, obfervata a Feiro 
Gahrij^ J. V. D. Phyf. Aftron. et Math, 
anni 1750, die 27 Febrmrii, Nov. St, 
Hagi&Com. 

Read Jan. 24 -^^B SERVAVI tempore vefpertino per- 
* 7 ^°' rarutn meteoron, quse mihi aurora 

borealis vifa, referens magnam lucem, eamque for- 
mam iridis, principium fumens ab horizonte circa 
orientem, finienfque ad horizontem circa occafum, 
Culmen erat verfus meridiem zenith, etfere 80 grad, 
fupra horizontem j (Tab. I. Fig. 2.) latitude autem 
prope verticem fere 2 grad, ad utramque extremita- 
tem pergens quafi cufpidatim. Medius arcus magnam 
candidamque lucem emittebat, quas tamen ad limbos 
et raagis debilis et fubccerulea apparebat. 

Meteoron hoc decima vcfpertina maxime vividum 
conlpicere, at vero poft hora; quadrantem difeuffum 
erat, Quum autem fidcra nodtem belle illuftrabant, 
diftinfte dabatur hjEC, quanquam debilius, quam quae 
extra arcum, tranfpicere. 


m 
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VIII. Some farther Obfervations on the Can- 
cer major ; communicated in a Letter to 
Mr. Kleine, Secretary of Dantzick, by 
Mr. Peter Collinfon, F. R. S. 

My dear friend, London, Jan. 1. 1750. 

Read Jan. 24. A S you feem to doubt, that crabs and 
j \ lobfters caft or thed their fhclls, tho’ 
I am certain it is fa< 3 : and truth, I am defirous you 
flhould be iatisfied from undoubted accounts, which 
I have procured from my coufin Cooke, who lives 
in the Ifle -of Wight, where crabs are in great plenty, 
and the fi/hermen very honeft people, whom he has 
known many years, and from whom and his own 
obfervations is colledled the following account. 

That the cancer major ^ and all fpecies of crabs, 
caft their (hells, is certain j but at what feafon of 
the year, or how frequently, is not exadly to be de- 
termined ; but it is believed to be annually at the be- 
ginning of the fummer, fooner or later, according 
to the greater or lefTer ftrength of the crab. 

If you obftrve the (hell of this creature, you will 
fee in the under part a future in the form of a crc- 
fcent, which retains a part of the (liell of the (time 
figure. At the time of cafting the old (hell, this fu- 
ture opens, and leaves a (pace fufficient for drawing 
out the whole body ; after which the thorax drops 
Its breaft-plate, and fhen the legs quit their crufta- 
ceous coverings. 

The carcafe now is left inveloped with a foft (kin 
like wet parchment. In this helplefs ftatc it is inca- 
pable 



[ 41 ] 

pable of moving, but lies at the bottom of the fea, 
between the rocks, until its new (hell acquires a fu£- 
ficient hardnefs and confiftence, fit for its defence, 
and its limbs grow ftrong enough to bear its weight, 
and carry it about, to perform its necefiary fimdions j 
whilft the old fhell is left in two parts, that, which 
cover’d the body, in one, and that, which cover’d the 
breall: and legs, in another. 

It happens fometimes, that the (hell hardens pre- 
maturely. In this cafe, the poor animal is made a pri- 
foner, being fo cramped, that he cannot difengage 
himfelf from his hiding-place, till found by the fi^er- 
mcn, and fet at liberty by moving the fiones fi'om 
about him. . 

It is furprifing to confider, how a creature can live 
long confined without any aliment, and yet increafc 
in its dimenfions. But that the crab will fubfifi: 
without a fenfible decay in the fiihermens pen-pots *, 
for the Ipace of feme months, is very certain. 

The more healthy and thriving a crab is, the 
more frequently he cafts his fliell. But, if he becomes 
fickly, and wafting, the old ftiell remains on him, 
until fuch time as he recovers ftrength and vigour to 
caft it. 

When the fifliermen take a crab, that is not in a 
good condition, they return it into the fea, and oiten 
mark it on the back with a fharp-pointed iron, or 
top of a knife j and this mark not only remains on 
the old {hell, as long as it continues on, but is found 
in the fame manner imprefs’d or ferrated on the new 

F Ihell ; 


* Thefc wc cages ia fSe fea, made with Willow-twigs to keep 
dhe c»bs in. 
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&ell } it very ftrahge and furprizing ph$nbmeii,oni 
but I am aHoied it is £at5b. 

If a crab receives a fmall wound in the very ex^ 
tremity of the claw, he generally bleeds to death, 
nr pines away by ilow and infenfible leaking of the 
vital moiiiure:. 

But if he receives any conliderablc wound or hurt, 
that gives him pain, he inftantly throws off the offend- 
ing member, and all is fafe (as I have obferved in a 
former account) and a new limb foon fucceeds to make 
it again perfefl:- The leg is always thrown off at the 
fame joint j the blood is ffopp’d by the membrane, 
that lines that articulation, contradting itfelf in the 
form of a purfe. 

If a crab be brought near the fire, he throws off 
the legs, which feel a painful heat. 

In like manner if a crab be thrown into hot water, 
he caffs off all his legs together. For which rea* 
fon, when they are to be boiled, they put them into 
the pot in cold water, and let it warm very llowly, 
until the creature gradually die. 

Thefe, my dear friend, are the principal remark- 
ables, relating to this animal j which being added to 
thofe, which feme time ago you deliver’d to the 
Royal Society, and publiffied in their Tranfadtions, 
will go pretty far in the natural hiffory of this won- 
derful animal. 

lam, my dear fiiend, with much, refped: andeftcem, 
Your affedtionate friend, 

R Collinfon. 

The lobffer caffs his ffiell much in the lame manner 

“ which are a fpecies of frelh- 

waterlobffers. 


IX. 
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IX. An Account of the Right Honourahle 
Horace Walpole Efq'^ drawn up by him- 
felf\ 




April 1750. 

Read Jan. 24. A BOUT eighteen years ago, when 
1750. his majefty refided at Hampton- 

Court, I was taken ill there with what was thought 
to be a fit of the colic only, being fubjed to diat 
diforder, when I was very young j and the phyfician 
treated me accordingly. When fome days after I was 
got perfectly well, in making water one morning I 
voided a ftone in the pot about the bignefs of a bar- 
ley-corn, which without doubt had occafion’d, whilft 
it lay in the ureter^ the colical pain, which I had felt. 
From that time I was frequently troubled with fevere 
fits of the fame pain, which lafted, until, by turpen- 
tine clyfters, and other lubricating medicines, I had 
brought away a ftone. 

Being advifed at laft to drink a pint of whey turn’d 
with cream of tartar every morning, and having fol- 
lowed that method from the beginning of May to 
November, at the end of two years, during which 
time my pains frequently returned and ended in the 
fame manner, I found myfelf at laft perfectly cured; 
for, having continued to drink the whey yearly, I 
continued free from tliofe p^ns, voiding only at 

F t times 
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times lome red gravel, till 174-7. In the fpring of 
that year, whilft I was at a friend's houfe in town to 
dine there, having a need to urine, 1 made, inffead 
of water, what was alraoft pure blood ; and fo from 
time to time almoft all that year, I was often call’d 
upon to make water by very fliort intervals, which 
was more or lefs difcoloured, and feldom very clear, 
and frequently attended with great pain and fome 
gravel. That whole year, until the next Ipring, I 
took variety of things of a lubricating and cooling 
nature, which It is unnecelJary to particularrfe, without 
any good effedt. The next winter in town, I found 
I grew daily worfe } and altho’ I did not always make 
bloody or coffee water, yet my provocation to urine 
was more frequent, which, after an hafty gufli of a 
fpoonful of water, fuddenly Hopp’d, with exceffive 
pain, and it was attended with a tenefmus^ and an 
irritation at the end of my yard. Mr. Ranby, the 
furgeon, and Mr. Graham, the apothecary, having 
often vifitcd me, and having had conftant accounts 
of my difbrder, and the fymptoms, that accompanied 
it, both declared, that there muft be a ftone in my 
bladder. I was willing to be probed j but as I had 
no thought of being cut, Mr. Ranby declined under- 
taking that troublefome office, being perfuadcd, with- 
out the trial, that I had a ftone in my bladder. 
Lord Barrington, hearing of my complaint, was fo 
good as to fend me, I think, the 5th volume of the 
Scots Medical mfays containing Dr. Whytt’s account 
of the good effea, which raking of foap and lime- 
rrater had had in cafes fimilar to mine; with inge- 
nious reflexions and direXions relatmg to that cruel 
difeafe, and the remedy for it. I read them with 

great 
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great fatls£i£tion, and would have immediately fallen 
into that method j but my relations, touch’d with 
the fatal effefts, which Dr. Jurin’s Uschium had had 
upon the late lord Orford, would not fuffer me to 
follow my own inclinations. 

While I had a fevere fit upon me, I was vifited by 
the earl of Morton, who, upon hearing what was 
my diforder, gave me an account of the powerful 
benefit and entire cure, which Mr. Summers had 
found in voiding the ftone, that had tormented him for 
many years, by adding lime-water to the foap, which 
he had taken for fome time without any fuccefs. 

This example, by the encouragement of Mr. Gra- 
ham, my apothecary, fix’d my refolution to follow 
that method j and accordingly before I left the town, 
I often perus’d Dr. Whytt’s eflay relating to the 
ftone. 

In March 1747-8. I began at firft with taking 
every day half an ounce of Alicant foap, made up into 
pills with the fyrup of marfhmallows, and drank up- 
on it about a pint of lime-water made of oyfter- 
fhells i mixing a fpoonful of milk with it, and drink- 
ing a fpoonful after it, to take away the naafeoufnefs 
of the tafte. 

Upon the road, as I went into the country in May 
1748, I had a moft fevere fit at Newport, making 
bloody water, with frequent interruptions at jQrort 
intervals, attended with violent pains, which conti- 
nued upon me to fuch a degree, that I could not 
endure the horfes to go more than a foot-pace for 
above 70 miles, until I came home. 

After my arrival there I was tolerably well foe 
fome days j but the leall motion in a coach, or even 

in 
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in walking, brought the diforder upon me. I v a- 
always (which is very remarkable) entiicly ea^y, 
when I lay in bed, but was obliged, when J get up, 
to take my couch ; and could Jiot venture to move 
from thence, but upon necelTary occafions. In the 
mean time, I continued to take the foap and lime- 
water, which by degrees I increafed fo far, as to take 
at different times an ounce of foap, and three pints 
of lime-water, every day, obferving a very regular 
diet. After fome months I found myfelf extremely 
eafy in my ordinary motions; but I never ventur’d to 
walk far, nor go at all in a wheel-carriage, keeping 
myfelf as quiet as I could, until I ftioula be obliged 
to go to parliament. 

Juft before I left the country, Mr, Ranby made 
me a vifit ; and altho’ I had felt no pain nor fym- 
ptom of my diftafe for fome time, he advifed me not 
to hazard going to town by any means, unlefs it were 
in a litter. ^ However, having caufed an eafy voiture 
to be made, I undertook the jouaiey in it the 20 of 
November 1748. which was regulated by the horfes 
going no fafter than a gentle walk, and but twenty 
miles a day. 

The cold weather, and the tedioufnefs of creeping 
fo flow, made the coachman fometimes fall into a 
trot, which I perceived, but finding no inconvenience, 
did not check his pace. The fet ftages were ob- 
ferved, but the kft two days, and particularly the laft 
day, the coachman drove from Harlow to White- 
chapel as full a trot as the horfts could well go at any 
tj^e; and I felt not the leaft difbrder. I took a 
chair at Whitechapel, and all tliat winter made ufe 
of nothing elfe, and continued extremely well j but, 
about two months after my coming to town, I found 

fome 
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fome fmall uneafinefs in making water, and in two 
or three days I voided with my urine fomething of a 
flat fhape about the bignefs of a filver peny, cover’d 
with a foft white mucus, which, when it was dry, 
was plainly of a ftony fubflance j and after that have 
never been troubled with the leaft lymptom of that 
cruel diforder j and I found myfelf fo well in the 
country laftyear, that, contrary to the advice of all my 
ftiends, I undertook in my coach a journey toChatf- 
worth in Derbyfhire from my houfe in the country, 
at leaft 160 miles, to pay a vifit to the Duke of 
Devonftiire, the horfes going as round a trot as they 
could conveniently, according to the road j and the 
laft 10 or rather 15 miles, from Hardwicke to Chatf- 
worth, a moft rugged and rocky way, we neither 
Ipared ourfelves nor our horfes ; and the great fliocks 
upon the ftones broke the fprings of my coach, but 
gave me not the leaft uneafinefs, and I have ever 
fince continued with refpedt to my former diforder, 
as well as ever I was in my life ; but I have now- 
and-then voided, after I have fat a great while in 
the Houfe of Commons, fome red gravel. 

As I never perceived, that I voided during my ill- 
nefs any flecks of a ftone, befides that one, which I 
have mentioned above, and was never fearched by an 
inftrument \ I can no otherwife pronounce it to be the 
ftone, unlefs by the fymptoms, which I felt, and the 
judgment of the furgeon and apothecary, who at- 
tended me, from tliefe fymploms. But it is very 
remarkable, as I faid before, that I never felt 
thofe lymptoms, while I lay in bed, and not to 
fo great a degree upon tny couch, as upon my 
legs j which looks as if the pofture made a great 
alteration. And that methinks could not be the 

cafe. 



the cafe) if I had been troubled with only a fcorbu* 
tic corrofive humour. I muft leave it to the learned 
in phylic, to make what conclufions they think fit 
from this true ftate of my cafe. I think I remember 
in feme of Dr. Whytt’s obfervations, that if the me- 
dicine would not break or bring away the ftone, it 
might cover it with a foft velvet coat, fo as to blunt 
the edge of it, and keep it from vulnerating any part 
of the bladder,. This may^ probably be my cafe, if I 
have ftill a Hone there > and therefore I continue to 
take daily a third part of the foap and lime-water, 
which I ufed, when I took the full quantity. 


X. ExtraSi the Obfervations made in Italy, 
by the Abbe Nollet, i<’. R, S. on the Grotta 
de Ga|ii, Tranfated from the French by 
Tho. Stack, M. D. F. R» S. 

Read Jan. 24./ | \ HIS cavem, known fo long a time, 
^7S°- celebrated by fo many writers, 

was probably called La Grotta de Cani, becaufe it is 
commonly on this fpecies of animals, that experiments 
are made for the curious, who vifit it. It lies in the 
fide of a little hill on the eaflern border of the Lago 
di Agnano, between Naples and Pozzuolo. It is not 
fiiffer’d to ftand open, but is under the care of a man, 
who, at about an hundred yards from it, keeps a 
natural ftove that is, a fmall building, level with 

the 
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with tlie gfound, divided into five or fix rooms, 
which are fo hot from the nature of the foil, that 
patients go thither to fvveat by order of the phy- 
llcians. 

The grotto, of which I am to give an account, is 
not dug into a rock, but into a fandy earth, which 
however is of fufficient tenacity and confiftence to 
keep together without tumbling down, iho’ the fides 
or walls are cut perpendicular. It u feme what 
more than three feet wide, near two toifes (or twelve 
feet) long ; five or fix feet high at the entrance, and 
a little lefs than three feet at the inner end, 

Tho’ the ground is a little doping from within 
outward, and much more fo from the door to the 
road, which is about five yards from it, and runs 
along the foot of the little hill 5 yet one walks di- 
redlly in'O it, as upon level ground, without the af- 
fiftance of fteps to go up or down : which flicws, that 
the flope is pretty even from the bottom or inner end 
of the grotto to its mouth, and from thence to the 
I'oad. The knowlege of this particular is neceflary 
for better comprehending what I have to fay in the 
fequcl. 

When a perfon places himfclf at the difiance of 
fomc few fteps withoutfide, and fioops fo as to have 
the eye nearly on a level with the ground of tlie 
grotto, newly opened, and well illuminated, he fees 
a vapour within it, pretty much like that, which ap- 
j^ears over a chafing-difli of red coals, but with this 
flifference, that it is more UnggUh and heavy ; for it 
docs not rife above five cr fix inches high. This 
■fluid, which is hardly vifiblc, and feems fo fubtil to 
the eye, fpreads regularly, and feems to effedt an 
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aequilibrium, as if It were a liquor : its furface, mucli 
"better terminated than that of other vapours, ba- 
lances vifibly under the air, as if thefe two fubftances- 
were unwilling to Intermix. 

I entered the grotto, and found the ground moill; 
and I was affured, that that was its ufual llate. This 
moifture is obfervable likewife all around the fides, 
to the height of ten inches, and no more. Of this 
you may eafily judge by the colour of the earth, 
which in that part is browner and fofter than any- 
where elfe. And yet this moifture never increafes to 
the degree of forming any drainings, or even the 
leaft vifible drops. Nor is there any faline efflo- 
relcence to be perceived, as is leen on the walls of 
the iloves above-mentioned. After having flood up- 
right fome minutes, I could remark nothing more 
than a flight earthy fmell, hke that which commonly 
prevails infubterraneous places, which have been kept 
fhut. But I felt about my feet a gentle warmth, 
which feem’d to rife about the fame height witli 
the vapour already mentioned. In order to be cer- 
tain of this, I put down my hand, and had the fame 
fenfation as if I had thrufl: it into the fleam of boiling 
water, at eight or ten inches above the evaporating 
veflel. From another immerfion of my hand, which 
iafled about a minute, it contradled neither fmell nor 
tafle, that I could perceive by applying it to my 
nofe, or laying my ,fingers on my tongue. A fmall 
thermometer, graduated according to M. de Reaumur’s 
fcale, which I left on the ground in the grotto for 
above half an hour, marked 2<> degrees above the 
freezing point. It would probably have rifen higher, 
if the door had not been left open. For, when I made 

this 
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this experiment, the heat of the exterior air was 
hardly i8 degrees. 

I went out of the groito, and having kneeled down 
at fome few fteps diftance below the entrance, in 
order to examine the vapour a fecond time, I ob- 
ferved its waving motions under the air, better than 
ihe firft timej becaufe now both theib fluids had 
been put in agitation juft before. 1 had fearcely 
been fome moments in this pofture, when I felt in 
my legs and left-hand, which I had laid on the 
ground to fuppoit me, a heat like that, which I had 
remark’d in tiie grotto, but weaker. I retir’d a lit- 
tle fideways, bowing down my head fo as to view 
the furface of the earth almofl: horizontally, and very 
diilindlly faw a Vapour fimilar to that of the grotto, 
but not rifing fo high, and feeming to glide along, 
and follow the flope of the ground. 

Hence I conjeftur’d, that this fluid, too heavy to 
rife more than five or fix inches, without being con- 
fined on eveiy fide, fpread itfelf from the cavern, 
where its fource lay, into the places below it j and 
that it was diffipated there, either by being divided 
into a large fpacc, or by yielding to the agitations of 
the air. I imagined further, that the ground adja- 
cent to the grotto might poflibly exhale this fluid, 
which I perceived, as well as the groito itfelf, only 
with the dilFerence of more or lefs. The warmth, 
which I felt in my hand, while 1 kept it on the 
ground, render’d the lafl; of thefe conjedtures very 
jprobable j and the firfi: was converted into certainty 
by the following experiment. 

It is a conftant cuftom to entertain the curious, 
who viik the grotto, with a well-lighted flambeau, 

Q z which 
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which is extinguifli’d as foon as it is tliruil into the 
vapour. I made ..he ci-pcrimeiit fcvcral tmics "ny- 
felfj and I always faw the dime pcrilii \.’ithout 
nolle, witho’-t that fore of li.iilng, \/hich i^ heard 
when an ignited bod/ i^ ci:enc’';d n oa any 

other fubilan.e .hat cert. i..' . ^ ^ exa- 

mining this phaenomenon, I diiloveied a lOLlx'r not 
lefs curious. The thick fmoke, which appeared 
immediately after the extindion of the flambeau, re- 
mained floating on the vapour j and, being liglttcr 
than it, but heavier than the air above it, it fpread 
between both, and moving outward flowly at firll, 
and afterwards quicker, becaufe the Hope grew 
greater, it plainly indicated the motion and diredion 
of the fluid, tliat carried it along. 

Ifany oneask, why this fmoke did not afeend into 
the air that was over it, and whence proceeded that 
degree of gravity fo unufual to fmoke ? my anfwcr is, 
that probably it proceeded from the vapour, in which 
the flame had been fmothered. One may imagine, 
that thefe two fluids, being better adapted to mix 
with one another than with the air, were blended to- 
gether towards the furface of the vapour j and that 
the Imoke, tlio’ Hill the lighter of the two, retained 
weight enough to remain floating under the furl'acc 
of the air. 

The vapour of the grotto is not the only one, 
that has been feen moving thus under the air, and 
fpreading from its fource into lower places. After 
great eruptions of Vefuvius, the ditches, cellars, 
cifterns, and wells, in the neighbourhood of the 
volcano, and chiefly near the places where the lavas 
ftopped, are fometimes found full of a . fort of 

mofeta 



[ S3 3 

•vofda * or damp, which much refembles that of the 
grotto, excepting that it is not permanent : but while 
it lafls, people obfa-vc, that, after having filled the 
place of its fo. rce, it overflows, runs into lower 
grounds, and flops in places, that have any cavities ; 
CIS docs, when a bafon is too full -f-. 

Aiitcr the erpenraent of the flambeau, that of the 
dog was perfoim-’d bemre me. The keeper of the 
grotto took the two fore legs of the creature in one 
hand, and the hind legs in the other. He went into 
the grotto, in the middle of which he laid him upon 
his fide, and held him down : immediately the dog 
ftruggled to get loole, or at leafl to raife his head out 
of the vapour : he panted, as if his breath failed him j 
rattled in the throat and fnorted, as if to throw ouc 
fomething, that he did not care to fwallow. After being 
thus tortured for three minutes, his ftrength failed him, 
and he lay quite motionlefs. He was immediately 
carried into the open air, of which he drew in long 
draughts, as a perfon recovering from a fainting fit. 
In the fpace of two minutes he v/as able to get upon 
his legs, and feemed to be in his natural flatc. This 
dog was young, vigorous, of a middle fize j and his 
maftcr affured me, that he had ufed him for the like 
experiments almofi: every day for above fix months 
paft. 

I took a cock, and having carried him into the 
grotto, I plunged his head into the vapour. Scarce- 
ly was it in, when he drained to vomit. And 
indeed, the food, which he had taken fomc minutes 

before, 
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before, came up in abundance into his mouth : he wa3 
fuflPocated all at once beyond recovery. 

To the fame trials I put feveral frogs fucceffively* 
juft caught on the borders of the lake. In three or 
four minutes they were all ftupefied, and remained 
almoft without motion : but altho’ I left them in that 
condition above a quarter of an hour, they foon re- 
covered upon being removed into the open air. 

Large flies, a beetle of that tribe called fcarabdi 
Jiercorarii^ and fome butterflies, which 1 treated in 
the fame manner, were longer without givmg any 
figns of their fuffering, and they came to life after a 
fyncope of longer duration. 

By theft two laft experiments I found, that rep- 
tiles and infedls hold out againft the effects of the va- 
pour longer than other animals. I contented myftlf 
with having obftrved this twice j becauft Father La 
Torre *, who aflifted me in making theft experi- 
ments, affured me, that he had fully convinced him- 
felf of the fad, by a ftries of experiments, which 
he had made the preceding year with M, Taitbout, 
our conful at Naples. And indeed, M. de Reaumur 
having been pleafed, after my return, to give me the 
refult of thofe fame experiments, which had been 
put into his hands, I faw, that a toad relifted neat* 
half an hour j that a lizard was not dead at the end 
of an hour and a quarter, and that a large grafs- 
hopper ftirfd in the vapour, after being more than 
two hours in it. 

Wherefore 


• A Smajehian fner, profeflbr of philolbpliy, and correjpondent 
of the academy of feknees. 



[ 55 3 

Wherefore it cannot be doubted, that this vapour 
is capable of taking away the life of an animal. If 
expei iments had difcover’d to us any peftilential qua- 
lity, any fecret poifon in it, doubtlefs we ought, 
with moft authors, who have treated of mofeta’s, to 
range it among thofe deadly exhalations, whofe bad 
efFe :\s are felt, before they can be forefeen ; becaufe 
they do not ftrike our fenfes by any difagreeable 
fmell, or any other quality proper to infpire miftruft. 
But it is not by the bare extinction of animal life, that 
a judgment can be formed of them, inafmuch as this 
effect may equally proceed, either from a fubftance, 
that aCts by deftroying or infeCting as a poifon ; or 
from a fluid, which takes the place of another, whole 
functions it is not capable of performing. It is rather 
by examing the vapour itfelf, with a view to know its 
nature, or at leaft fome of its eflential qualities j and 
in this view it was that I profecuted my experiments. 

Having cut a flieet of blue paper in two, I laid 
one half of it on the ground in the grotto, and let it 
it lie there near half an hour. When I took it out, it 
was fomewhat warm, it had contracted no moifture, 
and its colour, compared with that of the other half- 
Iheet, which I kept in my pocket, underwent no 
other change than a flight caft inclining to violet. 

I placed a water-glafs, with the mouth down- 
ward, at the bottom of the grotto, and left it in. 
that fituation long enough to have reafon to think, 
that the vapour had well filled it. I then turn’d it, 
and fet it on its bottom, without taking it out of the 
vapour, and then poured fome fyrup of violets into it, 
but I could not perceive any change of colour in the 
fyrup. 

The 
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The effect was the fame, when I poured off this 
fame fyrup into another glafs, upon fomc of the earth 
frefh taken fi'om ^'he fame fpot. 

I foaked a linei cloth in very ftrong viiic~ar, and 
having tied it to the end of my cane, I put it into the 
vapour of the grotto j but tho’ I held it there above 
three minutes, I faw no fign of fermentation. 

It came into my mind to try, if the Imcll of vinegar 
might not be capable of fccuring an animal againll tiie 
ill effedts of the vapour. I wi.'.pped the fame piece 
of linen round the mouth of the dog, which had 
ferved for the former experiment, and feemed now 
not to feel any of its effeds ; I wrapped it, I fay, ib 
as that he might breathe freely ; and while his ma- 
fier kept him lying down in the grotto, I held a 
fponge imbibed with vinegar to his nofe. But all tlii'; 
did not prevent his having the fame fymptoms, ai.d 
in the fame fpace of time, as in the former trial. 
And he recover’d in the fame manner, when he wa^ 
removed into the open air. 

As wc had paffed part of the day in the 
our thoc-bucklcs, which were of {toiiibac') yellow 
metal had confidcrably changed their cedour. 1 was 
forry, that I had not forae ]-»icccs of tl i ftme me- 
tal polifhed, to throw into .nc vapoui o ihc grotto, 
in order to fee, if we niigitt not difeov^r fomc arfeni- 
cal quality In it: but Fatlicr La Torre, to vtliom I 
intimated my concern, told me, that that was one of 
the experiments mdde by M. Tailbout ; and that the 
metal, after a coiifidcrable fpace of time, ftill appeared 
of the fame colour as before. 

A momeirt afterwards I found on the ground a bit 
of leaf-hrafs, which I had made ufe of above two hours 

before, 
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before, for fome ekdrical experiments : but either it 
had not changed colour at all, or the difference, if 
any, was not difcernible. 

By thefe experiments, we do not fee pofitively 
what this fluid is, which quenches flame, and kills 
animals in the Grotto de Canij but in my opinion 
we learn pretty well what it is not. We may fay 
with great probability, that it is neither fulphureous, 
nor arfenical, nq#? alcali, nor acid, to the degree of 
being dangerous, or of doing hidden mifchief by any 
of thefe qualities. Befides, it makes no impreflion 
on the Ikir. of the handj which might make one 
believe, that it would make none on the face, eyes, 
tongue, or perhaps on the internal parts of the bodj% 
if it were convey’d in only by the fame ways with 
the food. But let us not ftop at conjedtures : here 
are fafts, which anfwer thefe queftions. 

Embolden’d by all the experiments above-recited, 
and by the inferences,* which I drew from them, I 
thought I fliould not commit an imprudent adion, 
in plunging myfelf into the vapour, with the pre- 
eaution however of not breathing it, and of flaying 
but very little time in it. I kneeled down in the 
grotto, and leaning both my hands on the ground, I 
bowed my face forward to within two or three inches 
of the bottom} keeping my eyes open, my tongue a 
little way out of my mouth, and holding my breath 
for a moment. 

In this firft immerfion I felt a touch pretty much 
like that of boiling water containing fome fait} which 
inftantly made me fliut my eyes, by a motion natu- 
ral to that organ, when any thing but quiet pure air 
flrikes it. But it was not attended with any painful 
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imprefSon, of any fort of taftc on my tongue, which 
remain’d uncovei’d all tlie time I held my face down, 
which was three or four leconds. 

The more I iludied the vapour of the giotto, the 
kls I found it capable of adling as a poifon. I per- 
fuaded myfelf, that one may make an animal fwallow 
feme of it with his food, without endangering his 
life : and to be certain of this, I gave fome bread, 
Ibakedalotig time in the vapour, t<J^ chicken, which 
eat it without reluftance, and fhew’d no figns of be- 
ing incommoded thereby. 

As I was on the point of quitting this famous 
grotto, never to fee it more, in dl pro^bility, I was 
very defirous, that nothing might be forgot, that could 
be done there. I was refolved in particular not to 
omit certain trials, of which one cannot form a right 
judgment, without having adtually made them 5 and 
which I would not afterwards prefame to require 
irom the complaifkice or zeal of a correlpondent. 
I took a ftrong fancy to breathe this vapour myfelf^ 
which had hidierto been one of the chief objefts of 
my inquiries. Doubtleis this would have been a 
blameable ra£hnefs two or three hours before : but 
whofoeverwill recolleil all the experiments preceding 
it, jefpecially that of the chicken, and the example, 
ofb^Mepeated, of animals plunged into this vapour, 
which ate never fofibcated therein fuddenly, and feci 
no ill confcquences from what they fuirer’d in it, 
will that at moft I expofed myfelf to breathe 
once difagreeably } and accordingly that was all, that 
happened to me. iiaving advanced my face to the 
very furface of the vapour, I attempted to take ia 
breath gently. I was f^Wc cf fbmething furcating, 

much 
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much as when a perfon has his mouth near a large 
tube of a hot brafier, or when he goes into a very 
hot and moift ftove. I alfo felt a flight acrimony in 
the throat and noft, which made me cough and 
fneeze. But this trial, which I mufl: own was of 
fhort duration, occafioned neither ficknefs at ftomach, 
nor head-ach, nor any other inconveniency. It con- 
firmed me more than ever in the opinion, that this 
vapour had none of thofe venomous or peftilential 
qualities, which are attributed to mofetds^ tho' it is 
clafled among them by feveral authors. 

For my part, when I confider the quickncfs of its 
adtion, I fee nothing in it but a fluid, the nature of 
which is indeed unknown to me, but which is Ipe- 
cifically heavier than the air, and does not eafily mix 
with it. And this I take to be fufficient to account 
for the effeds, that are obferved in the grotto. 

It is well known, that the air is, for land-animals, the 
only proper fluid for refpiration j and for this purpofe it 
mufl: have a certain degree of purity and denfity. A 
quadruped or a bird would foon perifli for want of 
breath in the beft and moft wholfome water j and 
nobody could live long in a very thick fmoke, tho* 
it were that of burnt ftraw, or any other more in- 
nocent matter; he would foon be fmother’d in it. 
The iame thing, may be faid with regard to flame ; 
it extinguilhes neceffarily, when it is deprived of ah’ ; 
no other medium fuits it. Now, of what nature fo- 
ever the vapour of the grotto may be, from t^e 
moment we are certain, that it is not air, or that in 
is tiot an air like that of the atnaofphefe, it is eafy to 
fee, why aafeoals carmofc breafrie it. They p'earifh in ify 
not as poiionodrhtit barely am dn^pedi in a 
capafcilSB of fupplying the place of the air, which thi^ 

H 2 want: 
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v.?ant: and k ic the fame with regard to the lighted 
fianibeau. 

Several reafons tender this explanation planhble. 
Firft, we have feen, that the aniinah, which fiiffcr’d 
moft in the grotto, recover ipeedily and certainly,upoii 
being carried into the air before they are quite dead. 
If the fymptoms, which they have undergone, pro - 
ceeded from, a matter, which had injur’d fome noble 
part, infe<Sted the mafs of blood, or flopp’d the courfe 
of the fluids by fome contradlion or iriitation excited 
in the folids j ought not the evil to lafl, in confe- 
quence of what was done, until the body were quite 
cleared of this matter ? They no longer throw the 
animals into the lake, after taking them out of the 
grotto. It was a vulgar en or of long ftanding, but 
now entirely banifhed, to believe, that that water was 
to be their antidote. It would rather give the finifh- 
ing ftroke to drowning them, if they were put into 
it, and had not llrength enough to fwim, and hold 
their head above water. 

Secondly, a fort of refemblance is obferved between 
the animals, that fuffer in the grotto, and thofe, that 
are confined in an air extremely rarefied. It is well 
known, that reptiles and infedts die with greater dif- 
ficulty and more flowly in the exhaufled receiver of 
the ^-pump than quadrupeds and birds ; with rc- 
gafd to “die® laft efpecially I have frequently ob- 
fetvedj that, when they are employ’d for the experi- 
ments of the air-pump foon after feeding, they perifh 
in an inflant^ in draining to vomit. All this has a 
good deal of refemblance with what I have above 
related of the cock, frogs, lizards, beetles, flies, 
which were confined in the vapour of the grotto. 

Thirdly, 
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Thirdly, in fine, I have been informed by Mr, 
SerraOy fecretary of the Neapolitan academy of feU 
ences, by Father La Torre, and feveral other learned 
men of the country, that in the diffedtion of animals 
fufFocated in the grotto nothing remarkable was ob- 
ferved, excepting that the lungs were a little too flac- 
cid or collapfed j a fl;ate fimilar enough to that of an 
animal dead purely for want of air. 

However, this teftimony is not to be confounded 
with what the fame M. Serrao relates of the effeds 
of certain mofeta's, which were feen for forae time in 
the neighbourhood of Portici, after the eruption of 
Vefuvius in 1737. Altho’ thefe dangerous exhala- 
tions refembled mat of the grotto in many relpedts, 
yet they differ’d from it in feveral others : they were 
colder than the air of the atraofphere commonly is 
in fummer ; they turned the flefh of animals livid, 
that were kill’d by them j they gave a bad tafte to 
water. Nevatheleis, by attentively peiufing the ex- 
amination * made of them, we find much reafon to 
believe, that if thefe tranfitory or accidental mof eta's 
had any bad quality more than the vapour of the 
grotto J it was not fo much by that quality that they 
were either mortal or offenfive to animals immerfed 
in them, as by reducing them to an impoflibility of 
breathing their proper element. 


* See chap. 6, of the work above-cited. 
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XI. A Letter from the Rev, Patrick Mur- 
docke, F. R. S. concernmg the mean Motion 
of the MoonV Apogee, to the Rev. Dr, 
Robert Smith, Mafter of Trinity College 
Cambridge. 

Reverend Sir, 

jHead Jaa, 31. T AST fummer, when I was to pay 
f 1 my refpeils to you at Trinity Col- 
lege, I gave you fome account of the warm difpute, 
then lately arilen between Mr. de Buffon and Mr. 
Clairaut, two eminent academicians at Paris j the 
latter pretending, that the Newtonian law of attrac- 
tion is inconfi&nt with the motion of the moon’s 
apogee; and that its quantity ought not to be ex- 

preffedby of the diftance, but by two, or perhaps 

more, terms of a feries, as + t Which new doc- 

trine IVfr. Clairaut had got inferred in the memoirs 
of (he academy, and Mr. de Buffon had followed him 
dofe with another memtar, confuting it. 

When I heard of this controverfy, it was im- 
poifible to judge of the validity of Mr. Clairaut’s rea- 
ions, becaufe he kept his calculus a profound fecret. 
But an abfurd confequence of his new law of attrac- 
tion occurr’d to me, as foon as Mr. de Buflbn men- 
tion’d the thing, that, “ if we fhould put the at- 
tra6ion, exprefs’d by his two terms, of an affumed 
quantity G, and refolve the equation, there would 
4 necelTarily 
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** neceflarily arife two different values of the diftance 
“ X, for the fame attradive force.” 

Sufpefting therefore, that fome error mull have 
llipt into Mr. Clairaut’? reafonings (as he himfelf 
afterwards found there had) I refolved to try, whe- 
ther, by an arithmetical calculation , from Sir Ifaac 
Newton’s propofitions only, the motion in quellion 
might not be accounted for. 

The refult of this inquiry I Ihould have taken the 
liberty to fend you before now, but that, other things 
intervening, I did not think of revifing and tran- 
fcribing it, till lately j that Mr. Walmefley having 
made me a prefent of his ingenious treatife on the 
famefubjeQ:, it appears, that, however Mr. Clairaut’s 
hypotheiis is given up, yet a notion Hill prevails, as if 
Sir Ilaac Newton’s propofitions, concerning the mo- 
tion of apjids, were mere mathematical fi«^ons, not 
applicable to nature. 

How far I have fucceeded in Ihewing the contraryv 
is now fubmitted to your judgment. And I, at the 
fame time, embrace, with pleafure, an opportunity 
of profefiSng mjdelf, with the hi^ell relpe^ 

Reverend Sir, 

Siiadifbal}, 6 April, 

1750. Your mofl: obliged, and 

moft obedient humble fervant, 

Pat. Murdocke. 


or 
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Of the mean motion of the moon’s apogee, accord- 
ing to Sir Ifaac Newton. 

The rule given by Sir Ifaac Newton, in the 9 fedlion 
of his firft book, is to tliis purpofe: Tab. Fig. 3. 

1. That, fuppofing the common law of attraftion, 
and that a central body T attradls the bodv P, revolving 
round it in an orbit nearly circular, with a force as 
unity ; if to this be added a conftant force, whofe 
ratio to the former is exprefled by r j then the angu- 
lar velocity of the body P, in an immoveable plane, 
will be to its angular velocity, reckoned from the 
apfis of its orbit, in the fubduplicate ratio of 1 to 

or as to unity. And therefore, if A 

reprefents any arc defcribed by the re volving body in 
an immoveable plane, A x 

refponding arc in its orbit} reck on’d fro m the apjis. 
And their difference A% will be the 

grefs of the apjis. 

But if the force of the central body T is diminilhed 
by Ibmei <;puftant force as c, then the lign of c is 
changed m thefe e xpreffions; and the dired motion 

cdFthefl^Jwillbe X i — / 

2. And hence, if fome foreign variable force, added 
to, or fobtraiffed from, the central force of attradtion, 
produces a given motion of the apfis^ retrograde or 
airedtj it is to find a conftant force as c, which 
fhould produce the fame motion. 


iet 
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5. Let S reprefent the fun, at an immenfe diftance, 
T the earth (fuppofed, for the prefent, at refl) P the 
moon’s place in her orbit ADBC, in which C, 1), 
are the quadratures, A, i?, the fyzygies : then if PA* 
parallel to AB, and cutting PC' in A, be produced 
till KL is double of PAj and LA/ parallel to PT 
meet AB produced in M ; LM and MP will repre- 
fent the difturbing forces of the fun, by which the 
moon is urged in the diredlions P‘P, Mf. See Pt/n- 
cip. lib. i, prop. 66, and lib. Hi. prop. 25, 26. 

And if TP is made perpendicular to LM, the 
force M/ fhall be rcfolved into two forces as RT 
and MR ; whereof the latter, MR, taken from LM, 
i-educes the difturbing foice, in the diredlion PT, 
to their difference LR. 

4. Put now PT (=LM)=j j PK, the fine of the 
arc PC=s : and then TM (=sPL=^ s) : MR : : i : j; 
that is MR=^s\ anl LR, the difturbing force in 
the dire(ftion PT, is as i — jA 

When Cp, the moon’s diftance from the quadra- 
ture, is an arc of 3^° 15' 52''', in which cafe 1 — 
3j»=:o, i and r coincide j and the difturbing force 
vaniftiing, the line of the apjids becomes ftationary. 

But if the moon’s diftance from her quadrature is 
ftill greater, as at t, then exceeds and their 
difference A| is a force rcprelented by — i— gr', act- 
ing in the diredtion Tt. This force, at the fyzygies, 
is double of PC. 

5, Whence, and from § i, it follows j that c be- 
ing the fun’s difturbing force, in the dire^on CT, at 
the quad rature ; at any other point, as P, it will 
be -f £• x.i — gj*. And that writing for c the variable 
quantity c x 1-^3 j*, and A for the flqxion cff fhe 

T 21 
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arc CP, the fluent willdve 

i+c X I-— 3 J* ® 

the motions of the aj^s. 

6 . The quantity £• being of the earth’s 

mean attradtive force at the moon ; by computing, as 
above, it will be found, that while the moon moves 
from C to pj through an arc of 35® i f 52'', the to- 
tal regrefs of the apjii is to the arc Cp as .oo^^o^ 
(=n) to unity : and that the fum of its diredl mo- 
tions, while the moon moves from p to Ay is to the 
arc pA as .0105^707 (==^) to unity. 

It will be found likewife, by the inverfe operation 
hinted in § 3, that putting k = .00362552, and K= 
.00696 1 1 j 4-'^ and — K are forces, which ading con- 
ftantly, the one from C to/, the other from/ to^, 
would produce the lame motions of the apj?s. 

7. The qijantities k and K might have been found, 
pretty near the truth, only by fumming the ordinates 

or I — 3i» upon the arc in which cafe we 
ihould have had i= c x .64.8869 = .00370925, and 
iC=fx 1.24018 = .006939 the motions thence 
computed would not have been much different from 
their juft quantity. This however is mentioned, not 
as if the method itfelf were fufficiently exad ; but to 
if, hereafter, in cafes, where the limits of 
the frsrces ssc incomparably narrower, we fhall, in- 
ftead of fummihg the mmeniay. make ufe of a meaa 
fmee determiae^aa like manner, there is no fenfible 
error to be apprehended* 

8. Hitherto we have conddered the body Ty round 
which P revolves, as quiefeentj and it is thus authors 
have always confidered it: altho’ the cafe in nature, 

to 



to which they meant to apply Sir Ifaac Newton’s rule, 
is widely different. The earth and moon revolve 
about their common centre of gravity : their diftances 
from which being inverfely as their maffes, and the 
forces, by which either is attracted by the other, as 
alfo the forces of tlie fun to difturb their motions, 
being in the fame ratio ; it follows, that the earth in 
her motion round the common centre of gravity will 
fuffer difturbances every way fimilar to thofe of the 
moon. And the whole motion of the apjis of the 
moon’s orbit, refulting from the two difturbing forces, 
will be near the double of what either of them could 
produce fcparately, round a fix'd centre *. 

5>. To 


* “ ^mtems terra et luna ■circum commune gravitatis centrum 
revolviintur^ pertmbalitur ettam motus terra circa centrum illttd 
a viribus conftmilibus \ fed fummas tam virit 9 t$. quam motuum re^ 
licet ad lunam^^ Pnnc!p. 429. 

Andj^. 141, luna ^ diipU velockr chreiter : but this has 

been ftrangeiy miftaken, as if the author having revifed and printed 
his 9th fe< 3 :ion a thiid time, and above forty years after it was in^ 
vented, ftiould, after all, own, that it fignified nothing to his pur- 
pofe- Would this be the nil rmUtur inepte^ fo jufily applied to 
Newton ? 

See Itkewife, p, 423 ; where having deduced the motion of the 
apjids of Jupiter^s fatcllites from that of our moon’s, he adds, 
Dimtnui tamen debei mtrius augU ftc inventus in ratione 5 ad 9, 
vel 1 ad 2, circiur^ eb caufam^ quam he exponere non mcatJ^ 
The reafon is not, that the orbits of Jupitei’s moons are left ex- 
centric than that of ours, as fotne have imagined 5 for, ** augenio 
** vel diminuendo exceniricitatem et inclitiationem orbls^ non mutatur 
mo}us augis fenfihiliter^ niji uhi eadem funt nimis magna^^ p, j8a* 
Is it not rather, becaufe the action of the feveral fatellites upon their 
^primary and upon one another, in all the polKble variety of dircc* 
tions, reduces liie cafe of any particular fatellite to that of a 6n^ 
iodj revolving* a fixM <jcntre, viz. that of Jupiter's fyftw? 
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p. To determine which, we may conceive the earth 
as revolving in an orbit that is already in motion from 
the fun’s difturbing force upon the moon : the retro- 
grade motion of the orbit, while the earth moves 
from C top, being n%Cp', and the dired: motion, 
for the red: of the quadrant, being Ny,pA-, whence 
it will follow, that the difturbing force = ^ affeds 
the earth's motion thro’ an arc of her orbit equal to 
Cp X i-J-» j and the force — K ads thro’ the arc 
pA X 7 ^^^. And the motions of the apjii being in 
the fame ratio's, if r is the regrefs of the apfis of the 
moon’s orbit (determined as in § 6) and p its pro- 
grefs j the regrefs of the apfts of the earth’s orbit will 
be r X I -f- «, and its dired motion, p x i—N That 
is, the whole motions of the apfo, refulting from the 
fun’s action upon the earth and moon together, will 
be {K=) rx 2 4- B, and (P=) pxY~N ; and the 
motions to by|||cribed to either arc, r x and 

^xi=:pr. ^ 

Now p, found as above, being 2o82".g. and Ar= 
.0105707, P is 4I43".8. And the fame way, i?= 
i375".7: whofe difference P — R multiplied by 4, 
that is, 4X2768''s=no7a"=3** 4' 33'^, is the direct 
motion of the apjis in a revolution, 

Fhifteoarredbn for the moon’s variation. Fig. 4. 

10. In the foregoing calculation, it is fuppofed, that 
the naoon’s orbit is nearly circular, more nearly in- 
deed than it poffibly can be, even abftrading from 
its excenmicity. ^ For altho’ the moon had been pro- 
jeded with a diredion and force to make her de- 

fcribe 
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fcribe a circle round the earth, as EOL^ the adion 
of the fun would have changed this orbit into an 
oval, as OADBC j whofe greateft diameter, palling 
thro’ the quadratures CD^ is to the leaft as 70 to 
69^. The reafon and determination of which we 
have in Princip. lib. iii. prop. 26, 28. 

II. That this adion of tlie fun, and the figure re- 
fulting from it, mull lelTen the mean motion of the 
apogee, is eafily Ihewn. 

For let P be the moon’s place in her orbit, when 
the apfis is ftationary, and EOL the circle of her 
mean motion, cutting the orbit very near the odant 
O, and PT* in 0 : then, the accelerating forces of the 
earth at P and being inverlely as the fquares of 
PT and oT^ and the fun’s difturbing force at the 
points P, 0, being in the fimple dired ratio of the 
lame lines •, oT being given, the ratio of the fun’s 
difturbing force at the point J?, to the earth’s accele- 
rating force at the fame point, that is, the quantity c 
in the theorem, will be as the cube of the diftance 
PT : and, a fortiori^ in every point of the orbit, 
from the quadrature G to P, will exceed the mean 
force at 0, and its elFed in producing a retrograde 
motion of the apjis will be greater. 

For the remaining part of the quadrant, where 
the motion of the a^s is dired, the force c is indeed 
greater than its mean quantity from P to 0 j but, 
thro’ the whole odant QAy it is continually de- 
creafing as the cube of the diftance from Ti whence, 
upon the whole, that force, and its effed, from P 
to A, fall Ihort of their mean quantities at O. Seeing 
thertfore the dired motion is diminilhed, and the re- 
trograde inereafedi their difrerence, that is, the di- 
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reft motion in the quadrant CPA will he 
miniflbied. 

But this mean motion will be dinunilhed fomewhat 
likewife from the inequable defcription of the areas 
(in prop. 26. lib. iii.) : on which account, the cubes 
of the diftance PT muft be every where increafed 
or diminifhed in the duplicate ratio of the moments 
of time in which a given little angle is defcribed, to 
the mean moment at the odant 

12. By computing from theie principles, it will 
be found j 

1. That the angle CTPy which was of 35" 15' 
52" in the circle, will, in the oval orbit, be dimi- 
nifhed to 34<‘ 43' 34". 

2. That the ratio of the mean of the cubes of the 
moon’s diftances in the arc CP, to the cube of the 
mean diilance, will be exprefs’d by 1.023916 (=^) 

and 


^ To exprefs the diftance PThy s the fine of the angle 
in an elfipfis not very eccentric: from any point F draw PK an 
ordinate to the axis CD, and meeting the circumfcribed circle in 
Jfj draw likewife perpendicular to TP pioduced% Then put-* 

tic® TCczi^ TJz=Ji f a=: r • by conjoining the r^lh^s of TP 


to to Pf, it will be which 

for the variable nurtieji»«fc Tjt might, bccaufe of the fmlilljaefs 
of ^he angle PTM, t.bpt taking it ratlier of its meaji 

quantity m in orbit) the diftances, whofe 

cubes ane to be fiimmed, will be - ■* 

x-ffs* 

And the f'atk of the moments of time to the mean mpmen't fe 
of tp by prop^ 26 » lib* iii. 
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and the like ratio ^ in the arc PA^ by .9852467 

(=^}. 

3. Multiplying therefore the forces k and — J?, 
found in § 6, by g" and by bf fiibftituting the produds 
for c, in the formuky with the arcs CAT, and NGy 
refpedively, and finifhing the operation as for the 
circle, the regrefs, in a periodical month, will be 
5'548".3, and the progrefs 16489^8 : whofe dif- 
ference is the dried mean motion fought, 3® aj'* 


13. But nearly the fame conclufion may be ob- 
tained, and with much lefs trouble, as follows; 

In the circle CGD-, take CMs= 35® 1 5' 52", and 
thro’ P, the point where MK perpendicular to jTC, 
cuts the orbit, draw TPN meeting the circle in N, 
Then, if R is the regrefs of the apJIs in a circular 

orbit, R will be the regrefs in the oval CPA* 

CN^‘ 


In like manner, having infcribed in the orbit, the 
circle Amb, and made a fimi lar conftrudion for the 

reft of the quadrant Px_f^f? 

tion in the oval, P being 
circle. 

Thus, the angle of variation MTN being (in Dr. 
Halley’s tables) 3 3' 9", the fubduplicate ratio of CM 
to CN will be 1.007927, and that of Am to Ab, or 
of GM to GiV, will be .99499. And therefore R (in 
§ 9,) .will be augmented to 1 386''.6, and P diminifh’d 
to 4lia^": whofe difference, multiplied by 4, giyes 
3* z‘ 2 ^%^ esrceedingtheforraeroiilybyabouJ:4‘'* 

14. Tils 


wi 


will be the dired mo- 


the dired motion in a 



[70 


14. The rule Is founded in this, that If, from thff 
centre IT, a circular arc Fj be defcribed, including in 
the angle CTN the fedtor equal to the elliptic 
feiSor CTP, the cube of TP, the radius of this cir- 
cle, may be taken for the mean of the cubes of the 
moon’s diftances in the arc CP, And becaufe the 
area CPT is to the fedtor CMT, as PK to KMy or 
as to TC i and To or TE is a geometrical mean 
between Tui and TC, it will eafily .appear, that 
TF^zTo^;: CM ^ : CN | . And that P, found from 
the tables, being (neai'ly at leafr) the ftationary point 
in the oval, if the force k is increafed in the lefquipli- 
Cito ratio of CM to CNy and the arc CN fubftituted 
for^ iaihtformulay we.fliall, by § i, find the retro- 
grade motion of the apjis. 

Now, when the confrant force is given, the 
regrefs P is as the arc A', and when A is given, and 
k is but a little augmented, P is proportional to k : 
in general therefore, if k is but a little augmented, P 
is as kx A. Write ^for the regrefs in the oval, P 
ftanding for that in t he ci rcle, already found j and it 


will be P : ; X 


CM\ 


CN\ 


cm 

CN 


-l%CN:k%CMy or%=Px 


according to the rule. The like reafoning for 


the dire^ motion, 


•Second correction for the Excentricity. Fig. 5. 

) 1 5* Tins equation is inconfiderable bccaufe, altho’ 
the ratio of the difturbing force, when the moon is 
at a ^%ater than her mean diftan'ce, is more incteafed 
than it k diminiihed in the oppofite points of her 

orbit } 
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orbit ; this increafe is very near compenfated by the 
comparative fmallnefs of the angular velocity. 

Let, J Da reprefent the moon’s elliptic orbit, 
whofe centre is C, its axes Aa; Dd, the mean excen- 
tricity CT, and the circle of her mean motion MDmd, 
cutting Aa in M and m. Then, bccaufe it is a mean 
motion we feek, generated while the axis A a palfes 
thro’ all its dilferent afpedts of the fun j we may con- 
ceive the diredt motion already found, of 3^ 2' ai'-J-, 
to be produced by a conftant difturbing force — adt- 
ing on the moon as die revolves in her circular orbit 
MDmd 5 and we have only to enquire, how much this 
force, and its effedts, are to be increafed, the moon 
really moving about the fame centre % in the ellip- 
tic arc AD \ and how much diminiflied in the arc 
Da. 

16. For which purpofe, the conftant force £ is to be 
increafed in the rafio of the mean of the cubes of 
the moon’s diftances, in the arc AD, to the cube of 
2D or CAf and diminilhed as the mean of the cubes 
of the diftances in Da. Let the forces refulting be 
jf X G and K X. H', and theft being fubftituted in 
the formula, with the arcs 2 DM, zD/w, refpedlrively, 
the fum of the motions found will be the whole 
mean motion of the apogee, including the corredtion 
for the excentricity. 

Now A" will be found to be -00557337, and the ex- 
centricity TCbeing .05505, and ,^jhe quadrantal arcto 
radius i; the ratioG, or, which is the fame, the ftfqui- 
plicate of the time, in which the elliptic arc AD is de- 
icribed , to the time in the circular arc D M, that i s, 

will be 1.110942} and H (=^^^1 
-K 
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=.9001387: whence the whole motion, found as 
above direded, will he 10962" = 3® 2' 42' ; the 
corredion, on account of the excentricity, being 
only 21". 

Multiply 3® 2' 42" by 1.080853, and the pro- 
dud 3° 17' 28" is the mean motion of the apogee, 
in a fynodical month j exceeding the quantity marked 
in the tables by no more than 4". 

1 7. Of the obliquity of the moon’s orbit, to the plane 
of the ecliptic, we take no notice : becaufe, altho’, 
abfolutely fpea^ng, a force in that plane, referred to 
the moon’s orbit, would, thence, be diminifli’d by 
about parts j yet, in the prefent cafe, the effed ‘ 
of the obliquity is included in the firft determination 
of the quantity c, from the periodical times of the 
earth and moon ; all but what belongs to the cor- 
redions 5 and which is only iio''',xoo3= o".33, to be 
fubtraded, 

18. The force c is, itfelf, the effed of the fun’s 
parallax, and the total effed j excepting only a fmall 
difference between his adion on the moon, when fhe 
is waxing or waning, and when fhe is in the other 
half of her orbit 5 negleded as altogether inconfider- 
able. 

Upon the whole, we may conclude, that, in this, 
as in the other phasnomena of the celeftial motions, 
the principles and rules of Sir Ifaac Newton are fully 
confirmed and verified » 
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'^ll.Experiments made on a great Number of 
living Animals^ with the Poifon of Lamas, 
and of Ticunas, by Monf. Heriffant, DoBor 
of Plyfcj and F> R> S. Iranfated from 
the French, by Tho. Stack, NL. D, 

Readjan. 31.^ yroNSIEUR de la Condamine, of 
XtX royal academy of fciences of 
Paris, on his return from the voyage, which he 
made in the inward parts of South America from the 
coaft of the South Sea to the coafts of Brafil and 
Guiana, by going down the river of the Amazons, 
brought to Paris a fmall quantity of a very dangerous 
poifon, much in ufe among the Indians of Lamas *, 
Ticunas, Pevas, and alfo among the Yameos, who all 
extradk it by fire from divers plants, efpecially from 
certain plants, which the French call Lianes. 

Thofe favages are very dextrous at making long 
trunks, which are the moft common weapon ufed by 

K 2 the 


^ Lamas is % Spaniffa village, or little town, in upper Peru, fi- 
tuated in about feven degrees of fouth latitude to the weft of the 
river of Guallaga. The native Indians of this diftri£t prepare a 
famous poifon for poifoned arrows, different from that of the Ya- 
meos, Pevas, and Ticunas, Indian nations, on the borders of the 
river of the Amazons, towards the mouth of the Napo, in tihree 
or four degrees of fouth latitude. 

The poifon of Ticunas is the moft famous of all for its aftivity. 
They fay, that that of L^mas fooner lofes its force, but that it is 
properer for certain animals than that of Ticunas. And it is the 
common opinion, that that of Lamas being mixed with that of 
Ticunas becomes more violent and active by the mixture^ 
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the Indians for hunting. To them they fit little ar" 
rows made of palm-tree, on which they put a littl? 
ro'i of cotton, that exadly fills the bore of the tube. 
1 hey fhoot them with their breath, and feldom or 
never mi fs the mark. This fimple inflrument advan- 
tageoufly iupplies the defed of fire -arms among all 
thofe nations. They dip the points of thefe little 
arrows, as well as of thofe of their bows, in this 
poilbn i which is fo adive, that, in lefs than a mi- 
nute, efpecially when frefli, it kills certain animals, 
from which the arrow has drawn blood. 

Monfieur de la Condamine fays, in the abridged re- 
lation of his voyage, that “when he arrived at Cayenne, 
“ he had the curiofity to try, whether thi-^ poifon, 
“ which he had kept above a year, ftill retained its ac- 
“ tivity 5 and, at the fame time, w'hether fugar was 
“ really as efficacious a countcr-poifon as he had been 
“ aflured. Both the experiments were performed, fays 

he, in prelence of the commandant of the colony, 
“ of feveral officers of the garifon, and of the king’s 
“ phyfician. 

“ A hen, flightly wounded with one of thefe lit- 
“ tie arrows, the point of which had been dipp’d in 
“ the poifon thirteen months, at lead, before the 
“ trial, blown thro’ a trunk, liv’d half a qaaiter of 
“ an hour: another, prick’d in the wing widi one 
“ of thefe arrows, newly dipp’d in this poifon diluted 
“ with water, and immediately drawn out of the 
“ wound, feemed to doze a minute after} con- 
“ vulfions foon came on, and, tho’ we had made 
“ her fwallow forae fugar, fhe expired. A third, 
“ prick’d with the fame arrow, dipp’d again into 
*' the poifon, having been indantly affifted by the 

“ fame 
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fame remedy, fliew’d no figns of being indifpofed, 

I was ftruck with amazement on reading thefe 
fa£ts : but my furprize was foon follow’d by a defire 
of repeating thofe experiments myfelf, and even of 
trying them on different forts of animals. 

Monfieur de la Condamine, to whom I imparted 
my intention, offered, with the beft grace in the world, 
to fatisfy my curiofity, and for that purpofe made me 
a prefent of a certain quantity of this poifon : and the 
relult of the experiments, which Imade with this fame 
poifon, will be the fubjedl of this memoir, 

I will begin the detail of tliofe experiments by 
that of two accidents, which had like to have difabled 
me from profecuting the work I had undertaken ; 
having very narrowly efcaped death. 

The firfl: accident happen’d thus ; M. de la Con- 
damine had forewarned me, that, when the Indians 
defigned to ufe their poifon (which, in colour, con- 
iiftence, and even in fmell, has a great deal of re- 
femblance with Spanifh liquorice) they difiblved it 
in water, and then evaporated it on a flow fire to the 
confiftence of a foft extrad:. I made this prelimi- 
nary preparation in a fmall clofet, in which a young 
lad was adually at work; and I did not think 
of making him quit it, becaufe I did not imagine, 
that the poifon, of which I intended to make trial, 
could produce any bad effeds, without being intro- 
duced into the blood, by the opening of a wound. 
Nor did I then recoiled what M. de la Condamine 
had told me i which is, that, while they are pre- 
paring this poifon in the country, they oblige fome 
criminal old woman to take care of the boiling of 
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this polfon, after {hutting her up alone in a feparate 
place : fo that, when this woman dies, ’tis a fign, that 
the poifon is fufSciently boil’d, and tliat it has all the 
qualities requifite to make it good. But I was foon 
made fenfible of my imprudence : the door of the 
clofet, where the young lad above-mention’d {laid, 
was open j and from the next chamber I faw, that 
the lad, who had been there about three quarters of 
an hour, fat ftill, with his arms acrofs. I began to 
reprimand him for his lazinefs •, but he excufed him- 
felf, by anfwering, with a trembling voice, that he 
was fick at heart, and felt himfelf very faint. ’Tis 
eafy to imagine the unealinefs, which this light gave 
me ; but luckily it coft me no more than the fright. 
I made the lad come out of the clofet immediately, 
led him down into the yard, and made him fwallow 
a pint of good wine, in which I had dilTolved a quar- 
tern of fugar. He recover’d his ftrength by degrees, 
and was foon able to return to his own home, very 
merry and happy, without the leaft notion of the 
danger he had been in. Some days afterwards he 
came to me, and alTured me, that he had not felt 
the leall indifpolition lince the day in queftion. 

The ho. above related was {hocking enough to 
make me abandon my projed : however, curiolity 
got the better of my fearj and I even took a Uronff 
fancy to repeat the experiment. It would be inhu- 
man, not to fay CTiminal, to make it on any other 
perfon but myfelf : wherefore I refolved to mn the 
risk, orrather, Iperfuaded myfelf, that I Ihouldrun 
none, becaufe J Ihould be timely enough to flee from 
Ae ^gcr, as foon as the effect of thc^ifon thould 
come to a certain pitch. Befides, I was encouraged 

by 
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by the good fuccefs of the foregoing example. 
Therefore I difpofed of every thing as at thefirft time, 
and I ftaid in the clofet. In about an hour’s time I 
perceived my legs to bend under me, and my arms 
became fo weak, that I could fcarcely ufe them. I 
had but juft time enough to come quickly out of the 
clofet, and get down into the yard j where I order’d 
wine and fugar to be brought me, as I had before 
done for the young lad. 

Such was the firft danger, which I incurred in pre- 
paring the American poifon : the fecond was not in- 
ferior to it. 

After having diftblved the poifon of Ticunas in 
water, and reduced it to the conliftence of an extradt 
in the manner above deferibed, I put it into a phial, 
which I ftopped very exadily, and locked up in a 
desk, till I fhould have occafion to ufe it in the ex- 
periments, which I intended to make. I began theft 
experiments on the 6 of June 1748 ; which was fo 
hot a day, that I ftripped to my fhirt, and had my 
breaft and arms expoftd to the air. In my left hand 
I held the phial, the cork of which flew up to the 
cieling with vaft rapidity. At the fame inftant there 
iflued out of this phial a yellowifh vapour, of a very 
penetrating fmell, which was foon followed by the 
extradt itfelf, that fpread itfelf all over the rim of the 
neck of the bottle. I yvas fo ftupified at this unex- 
pedted accident, that I imagin’d (as it was very pof- 
fible) that the bottle was broken in pieces : and as foon 
as I faw my hands, arms, and breaft, colour’d in 
feveral places by the poifon, which had befprinkled 
them in the explofion, I look’d on myfelf as a dead 
man ; which muft certainly have been the cafe, if 
3 
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the bottle had hurft, and the pieces of gkfs had 
fcratched or cut me. But luckily that diu not hap- 
pen ; and I foon refumed courage j when, after fome 
minutes, I found myfelf quite as w^ell as before the 
explofion of the poifon, the effect of which is almofl 
jnflantaneous j and it gave me no other trouble than 
to wafh and dry myfelf very carefully.^ 

From this accident I learned, that this poifon, thus 
prepared, ought not to be put into glafs bottles clofe 
flopped, but fhould rather be kept in a glazed earthen 
pet, covered with paper only •, fince it was fufcepti- 
ble of fo great an effervefcence. Wherefore I put it 
into a gallypot j and the experiments, which I made 
with this fame poifon a good while afterward, con- 
vinced me, that there is no reafon to apprehend, that 
it would lofe any of its activity by evaporation. 

Thefe two facts plainly fhew, how much precau- 
tion ought to be taken, when this poifon is to be 
ufed. And we fhall be the better convinced of it, 
when we coniider, that one Angle drop, conveyed 
directly into the blood by a puncture, &c. isfome- 
times fufficicnt to kill, or at leaft to caufe great dif- 
turbance in the animal ceconomy. It is quite other- 
wife, when taken in at the mouth j for then it 
does no fort of mifchief, as I fhall prove in another 
place. 

Let us now pafs to the experjments, which I have 
repeated a number of times on different fpccies of 
quadrupeds, birds, fifhes, infedls, and reptiles. But 
I mull firfl obferve, that, of all thofe animals, none 
but quadrupeds and birds were killed by this poi- 
Ibn, as will more particularly appear by the journal 
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of my experiments : the others, mz, the fifhes (^ ), 
the infects (/^), and the reptiles (c), were not killed, 
tho’ feveral of them feemed to be diforder’d by It. 

I have verified what M. de la Condamine fays, in 
the account of his voyage, relating to the ufe, that 
may be made of animals killed by this poifon, with- 
out apprehending any ill confequences to thofe, who 
eat of them. In effect, I have eat rabbits, which I 
had killed with this poifon, and afterwards made fe- 
veral other perfons eat of them j and not one of us 
perceived the leaft indifpofition. 

yqurnal of the Rxpermenfs, 

On the 6 of June 1748, I made a little wound, of 
about three lines long, in the left hinder leg of a 
rabbit of fix months old : into this wound I put a bit 
of cotton foaked in the poifon of Ticunas : the crea- 
ture died fuddenly in my hands, without giving the 
leaft indication of having felt pain, and even before I 
could apply a bandage to the wound. 

The fame day I repeated this experiment on eight 
other rabbits, and on four dogs: they all died in a 
minute, or thereabout. 

The feventh of June of the fame year I dipp’d die 
point of a lancet into the poifon : and with this in- 
ftrument I prick’d four cats and two rabbits, Ibme 

L in 


(«) Tfaofe, which I employed, were the carp, the eel, the pike^ 
the gudgeon, the barbel, and the tench. 

As caterpillars, bees, different Sks of two and four wings, 
die ^Uo'talpa, butterflies, may-flies. 

(c) Fpr example, cardiworms, vipas, fnakest 
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in tbe headj ajjd tBe others In the paw. The rabbits 
4ed in as fhort time as the preceding day j but the 
cats held out about three minutes. It is to be ob- 
lerved, that each time, that I prick’d an animal, I 
took care to make a new dip' of the lancet into the 
poifon. 

The fame day I made a little wound about two 
lines long in the right hinder leg of a rabbit, and 
put into it a fmall pledget of cotton foaked in the 
extraa of opium diluted in a little fpiric of wine ; 
but this did not caufe any dilbrder in the creature j 
nor did arlenic, which I applied to another in the 
fame manner. In fine, to a third I made ufe of the 
extradl of white hellebore, and I perceived, that this 
animal became reftlefs, nearly as I had obferved in 
the animals, that died by the effe<3: of the poifon of 
Ticunas. However, tMs rabbit did not die, but 
fell into a fudden fit of fury, which went off in 
about eight 'nfinutes, I have’ likewile made trial of 
this extradt on other rabbits, dq^ and cats j apd the 
effed was the fame, more or lefs. Of all the ex- 
trads, which I employed, as, for example, thofe of 
henbane, nightlhade, tobacco;, ^c, I found none but 
that of white hellebore, that feem^d to raife feme 
litiji^t^fixrdjewn the animal oeconomy. The effential 
oilOT did not incommode the ani- 

mals, into wJho^raaik of blood I conveyedil;^ !»«> 
ffead of the poilbn. 

The eighth of June, with a lancet I made a very 
finall indSon between the ears of a cat, and with a 
pOTdl I put into it a drop of the poifon of Ticunas 
mixt with that of Lamas : ia an inflant the creature 
died between my hwds* 

4 
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June the ninth, I j)ut feme of the fame polfon in- 
to fmall wounds, which I made in different parts of 
infe<5i:s, reptiles, and fiflies; and not one of them 
died of it. 

The fame day I made a wound, that penetrated 
into the cavity of the abdomen of a large cat^ with- 
out hurting any of the contained parts j and, with 
a crotchet, holcfing up the integuments, to keep them 
from touching the abdominal vifeera of this animal, 
that lay on its back, I introduced the end of a fun- 
nel, and thro’ it poured into the cavity of the abdo- 
men about half a drachm of the polfon of Lamaa 
mixt with that of Ticunas. By this management I 
intended, that the edges of the wound ihould not 
be wfetted with the poifcxi, and that it ihould touch 
nothing but the furfoce of the abdominal vifeera^ 
I made a foturc of one ftitch to join the lips of the 
wound, and I kept the integuments conftantly fuf* 
pended, to prevent their touching the poifon : and in 
this I am certain that I fucceeded. At firft the crea- 
ture did not feem to fufier much from this opera- 
tion } but in an hour’s time he died, with frich vio- 
lent convuliions in his throat, that it was almoil; im* 
poflible for him to breathe. 

June the tenth, I prick’d with a lancet the left 
fore leg of a large fet cat, and put in a drop of the 
poifon of the Ticunas. 1 let this animal run loofe 
about the room, without drelBng the wound. By 
the time he had made a turn round the room, he 
foem’d very refflefs ^d timorous: his legs fail’d l^oaf; 
he lay flat on his belly } and I remarked, that the 
-ffcin di pm his body trembled confiderably j the hair 

his tail ftood lyp, and his paws were agitated with 

La* a 
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a frightful tremor. All this while the animal made 
no noife : in fine, his head fell all^at once between his 
fore legs, and he died in four minutes after the in- 
fertion of the poifon. 

June the twelfth, I made the fame experiment on 
two other [cats, and on three dogs; thefe animals 
teem'd to fall fick almofi: in an inftant ; the cats had 
their hair briftled up, and their bodies gather’d into 
a heap : they fcratched the ground with their fore- 
feet. ^The dogs did the fame, and all of them had 
a languifhing look, and their eyes bathed in tears 
fomc of them looked at me ftedfaftly, and made a 
mournful noife ; they were feized wiA a Ihivering, 
and, in fine, they became paralytic in_ their feet 
only i after which they died, turning their head very 
quick to the right and left, with Aeir mouth wide 
©pen. During this fcene, I perceived a fpafmodic 
contraftion in all the mufcular parts of the neck. 

, The fifteenth of July I pricked a hawk in the left 
*daw: into the punfture I introduced a fmall drop 
ff the poifon of Ticunas mixt with that of Lamas, 
and then let the creature at liberty. From that mo* 
ment it was impoffible for him to fly j the moft he 
coidd do was to perdi on a ftick, whidi was within 
fix inches of the ground. There he Ihook his head 
as u to get rid of fomething that feem'd 
troubk!^^i»li his throat. His eyes were reftlefs, 
and his feaftiefs 'Were all briftled, up. In fine, after fe* 
gaping, his head fell all at once between his 
1^, and he ifted thus with his wings expanded. The 
tifiie he fpent in d^ing was three mmutes ftom the 
k&rdon of the.pwon, 'I r^ated'this experiment 
' < * wn 
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on feveral forts of birds (a), and they all died with 
pretty much the fame fymptoms as thofe above- 
mentioned, and in as fliort a fpace of time. I made 
fix of thefe birds fwallow a good dofe of fugar, be- 
fore inoculating them with the poifon: three of them 
efcaped death, but the other three died very foon. 
Moreover, the moment after inferting the poifon into 
four other birds, I made them fwallow a good deal 
of fugar j but that did not prevent their dying, al- 
moll as foon as thofe, that had taken none. I 
made other birds- fwallow fea-falt inftead of fugar ; 
and not one of them recovered, whether they took 
it before or after the application of the poilbn. 

July the i 6 , I put a little of the fame poifon into 
a fmail wound, which I had made in the right fore- 
foot of a young rabbit. The moment this opera- 
tion was performed, I cut off that foot above the 
place of infertion of the poifon. I drefled the Ihimp, 
and the animal did not die. Some days afterwards, I 
repeated this experiment on two large dogs, and on 
a lamb} and not one of them died. 

July the 20, I made a tight ligature on the right 
hinder leg of a young rabbit, in order to- fee, if I 
could thereby prevent the poifon from penetrating 
too q^uick into the mals of blood. That done, I put 
a drop of the poifon of Ticunas and Lamas into a 
fmail wound, which I made below the ligature : but 
this notwithftanding, the animal died inlefs than, two- 
minutes* 

JWy 


^dr) As heoS} blackbirds, lparrows> ducks, 

naggies* 
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July the 22, I poifoned the point of a fword with 
the fame poifon j and with this fword I pierced the 
left thigh of a large cat, which died in a minute, 
without Ihewing any figns of fuffering. 

July the 24, after having introduced fbme of the 
fame poifon into little wounds, made in the legs, and 
other parts, of feveral dogs, cats, foxes, and horfes, I 
immediately applied a red-hot iron, or burning char- 
coal, on the wounds : not one of thefe animals died ; 
but this operation muft be performed very fpeedily. 

July the 30, I pricked a great number of rats and 
mice in the feet with a lancet, after poifoning its 
point. They all died in lefs than a minute, after 
being tormented with a frightful lliivering, which was 
immediately followed by an almoft general palfy. 
The fame thing happened to moles, which I made 
uie of for this experiment. 

Auguft the 6, I made a fmall wound in the left 
hiiKjer leg of a pig of three months old ; and then I 
put into it two drops of the poifon of Ticunas : this 
o’eature died in fix minutes. I repeated this experi- 
ment on two young wolves, which died in the fame 
^ace of time. 

Auguft the 7, I cut off the tip of the ear of fix 
puppies, and rubbed the part with the poifon of Ti- 
culnfts : not one of thefe animals died of this operas- 
tion. TKwo^days after, I ftiaved the hair off* of their 
backs very dofc, and rubbed the part with the fame 
poifon : they all died in lefs than three minutes. 

The 10, II, and 12 of the fame month, into 
fmall wounds made in different parts of the body of 
fey^al dogs, cats, polecats, guinea-pigs, I in- 
ftill’d foven or eight drops of blood, which I drew 

frbm 
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from the ’oem ea’oa of a dog, which I had killed with 
the poifon of Ticunas mixed with that of Lamas. 
Thefe animals did not die indeed, but were plainly 
indifpofed inafmuch as they loft their vivacity, and 
became very fullen. Eight days after this experi- 
ment, I repeated it on thefe fame animals j and 
then they .became ftill weaker and fainter. In fine, the 
next day I made it a third time on them, when they 
languilhed four or five days, and then died. 

Auguft the 15, after having put fome of the fame 
poifon into a wound made in the right hinder leg 
of fix horfes, one of which was a very vigorous 
llone-horfe, I quickly bled them all in the neck ad 
animi deliquium : two of them efcaped with life j 
but thofe, that were the weakeft: and moft worn out, 
could not ftand againfl: this operation. Two days 
afterwards, I again pricked thofe horfes, that did not 
die of the lafl: experiment j and then they died in 
about eight minutes. 

I made the following obfervatlons on thefo ani- 
mals, from the infertion of the poifon to their death. 
The mufcle, wounded by the incifion made for in- 
finuating the poifon, was contraded and relaxed al- 
ternatively, juft as it happens in animals frefh killed : 
this lafted about two minutesj after which thefe ani- 
mals feem’d reftlefs and impatient, endeavouring to 
ferape the ground with their fore- foot, which I had 
fufpended in the air with a cord, to prevent their 
running away. Sometimes alfo they made a fudden 
effort, as if to get away, which lafted the fpace of 
two muratesj after which they grew quiet, and 
amufcd themfelves with nipping the graft, but not in 
a natural mann«:. Then their refpiration became 

very 



[ 88 ] 

very ditlicult ; and, tlio’ the weather was very hot, 
there vilibly came out of their noftrils a vapour, like 
that \vhich ifl’ues in winter in the time of expiration. 
A minute after, I obierved, that thefe horfes endea- 
vour’d to reft tlie fufpended leg on fomething : and, 
in another minute, I perceived the fore-leg, that 
refted on the ground, beginning to grow weak, and 
bend j which occafion’d thefe animals, to fall for- 
ward, and rife up again, alternately, with more or 
lefs difficulty. In two minutes more, their hind-legs 
grew weak, and bent under them, like the fore-legs j 
and, in fine, thefe animals fell down like a dead 
lump, without being able to rife again, tho’ I whipp’d 
, them heartily. Then their fides began to work, and 
the whole habit of the body was feized with a dread- 
ful horror. I whipp’d them, and prick’d them with 
a pin j but in vain j for they gave no fign of feeling. 
Ail the mulclee of the trunk and extremities were 
become paralytic; and none retained their adion, but 
thofe of refpiration, and thofe of the ears and eyes. 
Thefe creatures continued in this condition about two 
minutes; after which I obferved, that their refpira- 
tion grew fo operofe, that each infpiration confifted 
of three fucceffive attempts, and then followed a moft 
predpitate expiration, accompanied with fo violent 
an hkeUp, that, the body bending double, the hind- 
legs were puUe^ quite to the fore-legs. In fine, this 
manner of taking in and letting out breath lafted one 
minute ; in which time their eyes were darkened, and 
death enfued. 

I opened the dead bodies of thefe horfes, and ob- 
ferved as follows ; 

The 
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The blood was of a deep brown colour, and 
fpouted out in a full ftream, which lafted near a mi- 
nute, both from the arteries and veins, which I cut. 
This phasnomenon furprized me much, as well as the 
horfe-riiyer, who attended me, and alTured me that 
he had ne\'cr feen the like. The mulcles we'e flac- 
cid, blackifh, and very cold. The heart was fo vio- 
lently contradied, that, in cutting it acrof', I could 
not fee any appearance of the ventricles, until I pull’d 
tlneir fides aiunder by force. The lungs and liver 
weie fluffed with blood. 

In making the fmall wounds, for introducing the 
poifon, great care mufl be taken, to avoid cutting 
any trunk of any artery or vein j becaufe, when that 
happens, the blood, that ilTues out, carries off a good 
part of the poifon 3 which makes the animal pine more 
or lefs without dying? or, if he dies, it is in a longer 
or fhorter time, according to the quantity of the poi- 
fon, that has got into the veflels, and been mix’d with 
the circulating fluid. This thing happen’d to me at 
M. de Reaumur's houfe, in trying the experiment on 
one of his mares, which had been condemned to the 
layflall. This beafl lived above four hours, becaufe 
the wound bled abundantly, and hinder’d the fuccefs 
of my experiment, for the reafons alleged above. 

On the 18 of November I took a little Reel ar- 
row, of the following fliape and fize, 



and poifoned it with the poifon of Ticunas mix’d 

M with 
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with th3.t of Lamas. I caufed this arrow to he fliot 
mto the right hinder leg of a bear, belonging to M. 
de Reaumur, which he wanted to have killed, in 
order to put it into his cabinet of natural hiftory. 
The creature immediately roared out, from the an~ 
guilh of the pundure j after which he made a tour 
round the liable, in which he was, without feeming 
to be in any pain. Soon afterwards he fell on his 
fide, and died in lefs than five minutes, having his 
throat fqueezed, as if he had been ftrangled. 

M. le Chevalier de Grollee had an eagle, which 
he had kept a good while in his court-yard, and in- 
tended to make a prefent of it to M. de Reaumur, 
to adorn his cabinet, but wanted to know, how to put 
it to death without damaging the featliers. M. de 
Reaumur fent him the fame arrow above-defcribed, 
which I had frelh-dipp’d in the poifon ; it was ftruck 
into the wing of this large bird, which dropp’d down 
dead in an. inftant. 

Such are the chief experiments, which I made 
with the poifon of Ticunas and Lamas : and here 
follows the refult of my obfervations. 

1. In almofi: all the animals, which I killed with 
the poifon of Ticunas and Lamas, I obferved, that, 
in general, they leemed to feel little or no pain be- 
fore dying, by the adtion of this poifon. 

2. That, before they die, thefe animals are feized 
with a fudden and almoft univerfal palfy. 

3. Tho’ the colour of the blood feemed to me to 
be altered in certain animals, yet we ought not to 
draw any inference from thence; becaufe, in many 
others, the blood had undergone no fort of alteration, 
either in colour or confidence. 
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4. That all the mufcles are fo vaftly contracted m 
the animals thus poifoned, that there is not a drop of 
blood to be found in them, whatever way you cut 
into them. Thefe mufcles are clammy to the touch, 
and feem to approach the condition of flelh beginning 
to be tainted, which feels clammy. 

f. That I do not know a more certain rule for 
determining, that an animal died by the energv of this 
poifon, than this Hate of the fleih, which feels clam- 
my immediately after death : but a perfon muft have 
handled it more than once, if he would avoid being 
miftaken. 

6. That the whole mafs of blood, during the ac- 
tion of the poifon, is carried in abundance into the 
liver and lungs. 

7. That neither fugar nor fea-falt ought to be 
regarded as a fpecific antidote ; becaufe the poifon 
operates fo quick, that it does not allow, time to 
thefe drugs to aCt, fo as to prevent death. I have 
found nothing but red-hot iron applied in time, that 
cures with fufficient certainty. 

8. That the more the animal is of a lively and 

fanguinp conllitution, the more fpeedily and forcibly 
the poiibn ads. ' ' , • 

9. The luftier and fatter the animal is, the more 
poifon and time alfo are required for producing the 
expeded effeds. 

Before I make an end, it is worthy of obfervation, 
that the poifon muft be dried on the inftrument, be- 
fore it be ftruck into the animal, which we intend 
to kill ; for, if it be liquid, it remains on the outfide 
of the wound, while the inftrument penetrates into 

M ^ the 
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llieflefh: in which cafe, either tlie animal dies not at 
all, or at leall with great difficulty : as it happen’d 
to me at M. de Reaumur's houfe, with regard to a 
young wolf, which did not die, tho’ the arrow above- 
mentioned was Ruck into one of his thighs j becaufe 
the poifon, which it retained from the dip, conti- 
nued liquid, and remained on the outfide of the 
wound made by the arrow in piercing the flcfh. 
Wherefore time muft be allowed to the poifon to 
grow hard on the inftrument, which is intended 
to be ufedj that fo, entering into the wound to- 
gether with the weapon, it may be there diluted, 
and carried in the courfe of the circulation to 
thofe parts which it muft affedt, in order to caufc 
death. 


XIII. TUs Cafe of a Woman^ from whom the 
Bones of a Feetus were extraBed. By Mr^ 
Thomas Debenham, Surgeon^ at Deben- 
ham in Suiffolk. Communicated hy the Rev* 
Mr, J. Clubb, tricar of that Parijh^ to 
William Battie M, D. F. R. S, 


the 25 of April i749j the wife 
Benjamin Laft, a cooper, 
in the parilh of Debenham, in the county of Suf- 
folk, aged about 34, years, being pregnant of her 
eighth child, had dl me fymptoms of a woman in 

labour. 
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labour. Accordingly, a midwife was fent for ; who, 
from the violence of the pains, expeded, that (he 
would foon be delivered} but, to her great fur- 
prize, nothing enfued but a lofs of blood, and the 
pains were confiderably abated. A fever immedi- 
ately came on, which caft her into an exceffive 
faintnefs, and lofs of Jftrength, accompanied with a 
naufea. 

On the 26 of May, I was defired by her h'' stand 
to vifit her j and, by the account fhe gave me, I 
much fuipeded, that £he muft ‘'ave mifcalculated 
with regard to her time j and I proppfed to examine 
her : but flie, out of a miftaken modefty, not com- 
plying, I contented myfelf with cooling injedions, 
mild cathartics, and cordial powders, ©’r. ; by the 
ufe of which medicines flie grew better} and, on the 
2d of March following, undertook to walk a journey 
of I y miles. 

I heard no more of her for the prefent } but, on the 
27 of April 1750, the pains returned, very much like 
thofe of labour } which obliged her husband to call 
me out of bed. I immediately gave her an ano- 
dyne, which abated her pains, and compofed her to 
red:. 

On the 14 of May, ihe felt a pricking pain in her 
navel, with a dwelling and rednefs, which, in a few 
days, appear’d like a boil } when, being defired to 
infpedt the tumour, I applied an emollient cataplafm. 
The next morning, upon removing my dreflings, a 
fetid matter enfued ; whereupon, dilating the Imall 
fims with my feiflars, the fcapula of a feetus pre- 
fented itfelf. On the 25 of July, by the diredion 



[ 94 ] 

of a phyfician, I undertook, by making a circular 
incifion round the navel, to enlarge the orifice into 
the cavity of the abdomen^ in order to extrad tlxQjk- 
tus that way : but the woman being very weak, and 
much emaciated, I could now only take off the fca- 
piila. 

The next day, I extraded one whole arm, fome 
ribs, part of the vertebra, &c. and, the day follow- 
ing, the greateft part of the remaining except 

the cranium, which feem’d to adhere to the inteftines. 
This determined me to proceed very cautioufly, and 
not to attempt the removal of it at once, but piece- 
meal, and by degrees, as opportunity would give me 
leave ; which I did with my forceps : but, notwith- 
ftanding all my care, the fharp edges of the broken 
pieces of the cranium tore the intellines, fo that the 
faces iifued from the wound at every dreffing for 
feveral weeks together. 

The wound was daily drefs’d with dry lint, fpi- 
rituous fomentations, and cataplafms. Injedions, 
made of fack and warm water, were found of 
great ufe, thrown in in large quantities j and (what 
is well worth obfervation) feveral parts of the bones, 
as the tibia, fbula, &c. were difeharg’d by the 
vagina. 

By the means above-mention'd, and proper band- 
ages, the wound was thoroughly deterged, incanied, 
and, by the ufe of epulotics, completely cicatrized j 
and the woman is now pcrfedly recovered, and fince 
grown fat.” 


N.B, 
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N. B. After the difcharge of the whole fcetus^ the 
patient had milk in her breafts, as upon a natural 
delivery. 

Debenham, Jan. i8. Tho. Debcnham, 

1750-51. 


XIV. D^ew Difcoveries relatmg to the Hijiory 
i^Coralj by Dr, Vitaliano Donati. "Tra;^- 
lated from the French, by Tho. Stack, 
M. 2). F. R, S, 


Read Feb. 7- § I /^ORAL Is known to be a marine 
vegetation, which in fhape nearly 
refembles a fhrub Gripped of its leaves. 

§ 2. It has no roots, but is fupported on a broad 
foot, or bafis, which adapts itfelf, as wax well- 
prefs’d, and flicks to any body in all its parts, with 
fuch firmnefs, that it is utterly impoflible to difen- 
gage it. The fhape of ‘his foot is m-t always the 
fame ; but, for the mofl part, it approaches to ro- 
tundity (Tab. III. Fig. i, n n). The only ufe of 
this part is to hold the coral fixed, and fupport it 5 
not to nourifli it : fince there are found pieces * f 
coral, with their feet broken oJEF, and feparated from 
the place that fupported them j which pieces ne^'U- 
thelefs continue to live, to grow, and to propagate, 
at the bottom of the fea. 

§ 3. From this foot arifes a trunk, generally An- 
gle, the greateft tliicknefs of which feldom exceeds 
an inch Paris meafure, as I have been aflured by old 
coral- fifliers. 

§ 4 * 
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§ 4* Out of this trunk the branches (hoot, which 
commonly are few in number j and they afterwards 
divide into feveral fmaller and flenderer branches. 
For the mod part, the branches are disjoined, and 
ftand feparate } but yet it is fometimes oblerved, that 
two or more branches fpring from the foot united 
and parallel, and, as it were, clung together fo inti- 
mately, that the place of their union cannot be dif- 
tinguilhed. We frequently fee two branches adhere 
and unite in the fame manner, in whatever place tliey 
happen to touch: and I have likewife obferved, 
that, from two branches thus united, there arofe af- 
terwards but a (ingle branch. 

§ One thing feems to me worthy of notice j 
which is, that, if a (liell happens to dick to the 
trunk or branches of the coral, it is in time furround- 
ed and covered, either in part, or in the whole, with 
the fame coralline matter, to which it duck. 

§ 6. The greated height, to which I have feen 
coral rife in the Adriatic, is a Paris foot, or fome 
little matter more. And even this height is very rare 
in that fea. 

§ 7- The trunks, as well as the branches, are com- 
monly round ; and yet we frequently find, that fome 
are flatted and broad, of which I have fome fpcci- 
mens in my colledtion. 

§ 8. The foot, trunk, and branches of this fea- 
produdion are of one uniform matter } tliat is, they 
are formed of a fubdance homogeneous in all its 
parts, and of a bark or coat. 

§ 9. The fubdance forms the inward part of the 
coral i and this, even at the bottom of the fea, is of 
an hardnefs little inferior to that of marble. At the 

ends 
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ends of the branches it is not fo hard as the barkj in 
feme places near the ends it is of equal hardnefs 
with it } but in the thick branches and trunk it is 
harder. 

§ 10. This fubftance, being obferved by a mi- 
croicope, in corals of one colour, as the red, and 
thofe which are not corroded by worms, appears 
uniform, fmooth, without fpots of other colours, 
without holes or pits, but quite even, hard, and ca- 
pable of a perfedt polilh. 

§ 1 1. But it is otherwife, in corals of more colours 
than one ; as, fometimes, in thole of a yellowilh 
rofe -colour, and thofe of a rofe-colour. For I have 
fome branches of thefe, the tranfverfe fedtions of 
which exhibit different lines, or annular bands (Fig. 
jD. r, Sy s, s,) whereof one part is a rofe-colour, and 
tlie other yellowilh, others white, and others more 
or lefs charged with colour, which form concentric 
circles, D. like the coats of an onion. 

§ 1 2. The fame fort of annular lines is obfervable 
in red coral a little burnt, but they are of a grey co- 
lour, and parted afunder by a line of a deep-brown 
grey (r, r, r, Fig. D.), 

§ 13. When this fubftance, tho’ very hard, hap- 
pens to be ftripped of its bark, either by age, or fome 
other accident, it is liable to a fort of teredoy or worm j 
which is a fmall animal, that enters into the body of 
the coral by very fmall holes. (Fig. C. a, a,) gnaws 
its infide, and makes itfelf roundilh cells therein, 
(G j, Sy). Thefe cells have a communication with 
each other, (G «, a,) and are feparated by very thin 
partitions, which weakens the coral extremely, and 
makes it brittle and improper for any fort of work. 

N § 14, 
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§ 14 . TIteie is alfo another worm, which pafles 
thro’ the coral tranfverfely from fide to hde, and in 
right lines, by lhait cylindidcal holes. 

It may not ho improper to take notice here, that 
the hardefl: marbles, lying in the fca, are Ikblc’to be 
corroded in the fame manner. 

§ 15'. The furface of the fubftance of coral is far- 
rowed and wiinkled (big. B, Fig. D. e, te,). I'hc 
wrinkles begin from the foot, and afeend, always 
nearly parallel, to the ti unk and branches. However, 
thefe wrinkles arc not fo deep in the flender branches, 
and fometimes are not vifible there : but they are al- 
ways more elevated, and more confidcrable, in the 
thick branches and trunk : they are not fmooth, but 
uneven, with knobs or bumps on them, and the fur- 
face, as it were, compoled of very little hemilphcrcs. 

§ 16. This fubftance of the coral, being expofed 
to a ftrong fire, is reduced to a very fine afh- colour’d 
powder. As common allies, when taken clean from 
burning charcoal, and examined by a niicrofcope, 
exhibit a fort of flceleton, compofed of the fibres 
and veffels of the woodj fo the afhes of the fub- 
ftance of coral fufficiently poiiit out, of what fort of 
parts it is compofed. Ihe microfeope difcoveis 
therein afhes, formed of very fmall white corpufcles, 
united in clufters j each one of which is nearly fphe- 
rical. The afhes of the bark of the coral arc of the 
fame fliape and colour ; fo that the fubftance of coral 
agrees with its bark in tlie primitive and conftituent 
parts (if I may be allow’d the cxprcflion) which 
leem to be the fame in both. 

§ 17. In pieces of coral broken tranfverfely, I 
have often obferved fome promiiient wrinkles, which, 

difengaging 
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difengaging tliemfclves from the exterior wrinkk’S 
above-mentioned, ran towards the center {Fig. D. u,). 
Hence it plainly appeared, that there is an affinity or 
connexion between the interior and exterior wrinkles. 

i8. To the exterior wrinkles, and to the whole 
outward hirface of the hard part of the coral (Fig. D. 
c 7 , 5, e, s,) there is clofely attached a white or pale 
pellicle (Fig. D, g, E. nj which is pretty loft, 
and compofed of valcular and follicular minute mem- 
branes, which, by their interlacing, form a reticular 
body. The whole is accompanied with fmall vef- 
fcls, which contain a whitifla juice, that -is diffufed 
thro’ all the JoIlicuU or mcmbranulce j which have 
alfo attached to them certain very fmall red corpuf- 
clcs, united together by means of other membranuke. 

§ 19. Thcfe corpufclcs are nearly of a fpherical 
figure, and, in fize and fhape exadly like thofe of 
the allies of the coralline fubftance, and of the bark : 
fo that we may properly fay, that thefc little bodies 
conftantly remain intire, even after the adlion of the 
fire ; having undergone no other change but in their 
colour. 

§ 20. In this pellicle (E. n, »,) the globular cor- 
pufcles are not numerous, but the greateft part of 
the faid pellicle is occupied by very white mem- 
branes, from which it takes its colour, and not from 
the red, globular corpufcles. 

§ 21. This pellicle, lying immediately on the 
coral, depofits the red corpufclcs, and adapts tliem 
to it : and thence it is, that the wrinkles are cover’d, 
as it were, by extremely little hemifpheres j and 
thefe infallibly fhew the formation of the coralline 
fubftance. If any one ftiould ask, whence can thefe 

N 2 little 
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little fpheres derive their origin ? my anfwer would 
be, without hefitation, from the polypi of the coral. 
And the reafon is, that, if thefe polypi produce their 
eggs, as will be ihewn in the fequel, covered with 
fuch corpufcles, we may juftly infer, that corpufclcs 
of the fame nature, where-cver they are found, arc 
formed by the fame polypi. 

§ 22. To this white pellicle is attached the bark 
of the coral (Fig. D. t, f, £, r, r,) which is foft, of 
a Vermillion- colour, or of a brighter colour thaji the 
coralline fubftance. It is formed of very fine mem- 
branulee, or net- work j to which are annexed, and 
reciprocally faftened, the red globular corpufcles, 
which caufe its deeper colour. It is along this bark, 
that cylindrical velTels (Fig. D. t, t, f, /*, Fig. E. iy Fig. 
K «, j are obferved to run lengthw ife of the coral ; 
which appear by the microfeope to be parallel to each 
other, and out of which ifluc laterally other vcflcls 
infinitely fmall, [E, /, /, /,) which have a communi- 
cation with the above-mention’d mcmbrnnulne. Tlic 
ufe of thefe vefiels is to give nutriment to the coral, 
by means of a milky juice, which they contain. 

§ 25. The furfiicc of this bark is flippery and 
uneven, when the coral has been juft fiflied out of 
the fea j fomewhat raifed in fomc places, in others 
more deprefled and flatted. 

§ 24. Moreover, there are obferved in fevcral 
parts of the faid bark little tubercles or prominences, 
(Fig. A. Sy) which may be feen even without a oi- 
crofcope. Thefe tubercles arc pretty large at their 
bottom or bafis, and round (Fig. /, »,) grow fome- 
what narrower towards their tipper part (<?), and 
terminate in a lip of fome thicknefs, regularly divided 

into 
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into eight parts (J. s, s,) (G. s, j,) more or lefs even j 
which form the mouth (Fig- /- G. /, H. a,) of 
each tubercle, or, to fpeak more properly, of each 
ceilule. The bark of the coral ends at the extremity 
of thefe parts : and thus it is, that all the inward part 
of each cellule of the white pellicle is formed. 

§ 25. The white pellicle (D. E. n, n,) is dou- 
bled in fome places, and forms a little bag (Fig. F. s, c,) 
which lines the infide of each cellule (F. t,) that is, 
to the beginning of the lip, or, we may fay, to about 
the middle of the cellule. 

§ 26. The fubflance of the coral (F. 0,) gives 
way to the cellule by fmall cavities : yet thefe are 
not very vifible in the old thick branches, but dicy are 
pretty cafily feenin the young and llender {B. a, c,). 
Thus the cellule does not end at the coralline fub- 
llance ; lince the white pellicle is between it 

and the faid fubftancc. The hollow of the cellule 
grows narrow into a fort of cone, (F. f,) with an 
obtufe apex j the belly of which is greater in dia- 
meter than the balls. 

§ 27. The bottom of fuch a cellule faces the foot 
of the coral, and its mouth the branchy or moft di- 
llant part from the foot. In tliis cellule is lodged 
the polypus^ which is vifible to the naked eye, (Fig. 

s,) but its exadl fliape is only to be fceii l)y the 
microfeope j and it was by this means, that I have 
been enabled to make a drawing of it. 

§ 28. Wherefore it is from each cellule (F, c,) 

that a white, foft, and fomewhat tranfparent poly pm 
(Fig. Ml) comes forth, or extends itfelf 5 which, in 
iliapc, refembles a liar with eight equal rays, nearly 
conical, (Fig. P.) and furnilhed with other conical 

appendices 



[ 102 

appendices (P. <2, <2, M. <2, a^) ''’■hich iffue out of it 
on both Tides. The two rows o hefe have tln-ir di- 
redion nearly on the fame pla . Tlie rnvs arc 
lomewhat flatted, /?,) and a troM . ( /V. <•, 

M. 0,) riles out of th( .r ceiT-cr, fl)mei\'iia< ii iiM 
It its beginning, witii an opening or great hkiuiIi at 
top (M ffj). In its lides there aic eight upright 
ridges, broad and elevated, and as many wrinkles 
or farrows •, and each ray is inferted between cvci > 
two wrinkles {M. a, a,). 

§ 29. This trough is placed upon a fmooth part, 
(Fig. N. gy) which we may call the belly of the ani- 
mal ; and this part, while the animal lives, and has 
not been hurt, is always eredt in the cellule j tho’ it 
be intirely diicngaged, and feparated all Tides, from 
the faid cellule ; as may be plainly feen in fomc po- 
fitions of the polypus, 

§ 30. All thefe particularities are to be feen only 
when the coral is juft drawn out of the fea, and fuf- 
fer’d to ftand in Tome of the fea-water : for, if you 
take the coral out of this water; or even if you do but 
touch it in the water, the polypus immediately retires 
into his cellule. In retiring, it contrads itfclf, 
the trough is clofed up (Fig. M, n, 0,) and each ray, 
cJ as alfo each appendix (% u, a, a,) Ihrinks, 
and enters into itfelf, Juft as fnails pull in their horns ; 
each ray pulls in about half its length, and with their 
ends they adapt themfelves to the edges of the 
trough (Fig. ‘ 7 *. /?.). 

§ 3 1. It is in this pofture, that the polypus is feen 
the moment the coral is drawn out of the fea. The 
polypus,, in this contraded ftate, feen without a micro- 
Icope, referables a drop of milk j and this is what 

2 all 
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all the good coral-filliers take for the real milk of the 
coral j the rather, becai'fc, by preffing the bark of 
the coral with tlic fingers, the polypm is forced out, 
and, incoming foitli, it always retains the appearance 
of milk. And this makes me believe likewiie, that the 
accurate Andreas Caifalpinus, who was the firfi: ob- 
ferver of milk in coral, in reality faw nothing but 
the poJypi in the likenefs of milk. 

§ 32. Altho’ the polypi have their belly (Fig. N. 
g,) quite difengaged from the cellule, as wc have 
Ikid above ; yet they always keep it therein, fliorten- 
ing and widening it fo, as to make it bigger than the 
mouth or opening of the cellule (•S'. and this 
may be feen very diftindlly, by ieparating the cellule 
and its folyfia from the fubflancc of the coral, and 
then obferving it on the back part. In this attitude 
it is, that we fee, not only the belly very much 
fliortened (Fig. S. but alfo the poilure, in which 
the polypus keeps itfelf in its own habitation. 

§ 33. At the bottom of the belly {N g.,) offomc 
polypi^ I have obferved fome roundifli hydatides^ ex- 
tremely fmall and foft, tranfparcnt, ycllowifib, or 
tending to pale. The fituation and figure of thefc 
bydatidis induce me to believe, that they are the 
true eggs of the polypus, 

§ 34. Altho’ the fize of thefe eggs is not much 
above the fortieth part of a line, yet, by the affift- 
ance of a good miciofcopc, I think 1 have difeover’d 
therein fome veftiges of little grains, like thofc, which 
are common on the bark and fubflance of coral. 
Thefe eggs are detached from the polypus^ and, be- 
ing foft, they at'apt themfelvcs, and flick to the hard 
bodies, on which they fall. Afterwards they fpread 

at 
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at the foot, or bottom, and fwell up a little (Fig. K^) i 
and, in this cafe, we very well difccrn an inward 
cavity in them, the upper part of which becomes 
uneven by eight wrinkies (Fig. £,), but is not open 
as yet. Shut up witliin tliis cavity the ftetm of the 
polypus remains, contracted within itfelf, and, as it 
were, without form. In due time the polypus grows 
ripe, and, as it were, adult j and then, thcuppci part 
(Fig. 1 . s, /, j,) opening, it comes forth properly 
extended {N, and thus furniflics the coral witli 
nutriment. 

§ 35. While the firft cellule is fliut up, (iv.) or 
the egg of the coral is in its fubftance, we do not 
find any one hard part in it like bone or marble j it 
is all foft : but afterwards, when the cellule ojicns, 
we begin to obferve fome hard lamcllte\ and vvhen it 
is grown bigger, and arrived at the height of about 
a line and half (Fig. 0.), it widens at bottom, (Fig. 

»j) and at the top, (fiT. and grows narrower 
in the middle, {H.o,) alTuming the proper confid- 
ence and hardnefs of coral. And as this grows, (/i.) 

polypi are multiplied, and new branches of c0r.1I 
are formed. 

§ 36, Here then we fee the vegetation of a plant, 
and the propagation of an animal. It is fiihmitted 
to die learned to decide at prefent, whether tl e coral 
belongs to one of thefe kingdoms rather than to tlic 
other j or whether, with greater jufticc, it deferves 
an intermediate place. 


Deferiptim 
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Defcription of the Madrepora. 

See Tab. III. Fig. A, 

This is intirely li^e the coral, as to its hardnefs, 
which is equal to bone or marble. Its colour is 
white, when poliflied. Its furface is lightly wrinkled, 
and the wrinkles run Icngthwlfc of the branches. Its 
infide is of a particular organization j having in the 
center a fort of cylindei', (Fig. D. /,) which is often 
pierced thro’ its whole length by two or three holes. 

From this cylinder are detached about ly lamina ^ 
(Fig. D, k,) which run to the circumference hi 
llrait lines (Fig. D. w, w, m,). 

Thcfc lamime are tranfverfely interfeded by othci 
lamina^ (Fig. D. q, q,) which form many irregular 
cavities throughout the whole plant. The branches 
(Fig. A. gy gy) are conical ; and the bafis of the cone 
is formed by tlie fummit of the branch (Fig. A, e, ej, 
Every one of thefe fummits has wrinkles on its out- 
fide, which run in the longitudinal diredion of the 
branches (Fig. B. r, c,) j and each wrinkle anfwers 
to a lamina y (Fig. C. e, u, e, «,) and each lamina is 
of the fliape of a prifra, (Fig. E.) the bafis of which 
is wai'ty, and faces the outJide, (Fig. C. «,) and 
its point is cut into teeth, (Fig. E. n, «,) and be- 
longs to the infide. The cellule, (Fig. B. <«, /?, 

Cy Cy Fig. C, p, Cy Uy Uy) whicH is of the fliape of a 
chalice, is compofed of thefe lamina ranged into a 
circle. 

In every one of thefe cellules is found a little 
puSy reprefented in Fig. F, but confiderably magni» 
fled J me mechanifra of which is tliis ; 

O Tfa#ee 
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Three differnit part*?, unlike each other, compole 
this animal ; wz. the A-ct, (Fig. F. e, ?,) a trough, 
(Fig. K /■/. t,) and an head, (Fig. G. n.) Each 
foot begins by two conical appendices (Fig. If. e, o, 
Fig. 1. 0 ,). By the union of thefc appendices a 
rounded part is formed, which, in fume degree, rc- 
fcmblcs the belly of a mufcle, (Fig. H. i, Fig. J, x) 
by means of which the foot is fhnrtcned and length- 
ened. To this part (Fig. I. x,) is annexed a little 
cylinder, (Fig. J. », Fig. H. c,) the length of which 
is indeterminate. 

Thefe feet are ranged all around in great num- 
ber, and annexed to the lamina., (Fig. B. ti., 
c, c,) and are all united to the trough, (Fig. H. c,) 
on the outfide of which are feen ten cavities, with 
an equal number of prominences (Fig. if. /, .r , % r, ) 
and in thele is lodged the animal’s head (Fig. G.) 
which has prickly rays, the precife number of which 
I could not determine, on account of the extreme 
velocity of the continual ofcillatory motion of tiu’ 
head from right to left, and from left to right : yet I 
thought I could peiccive the number of thefe rays t j 
be eight : and the ufc of them may be for the ani- 
mal to catch and hold its food. This part is not al- 
ways to be obferved, becaufc it fometimes hides itlcli*, 
by clofing up the trough (Fig. If. j, j, r, i,) about it ; 
and, by thus covering itfelf, it is fafe in its habitatiqn. 

As the figure of this animal beats no rcfemblancc 
to the urtka manna., I cannot fee, how one could 
clafs the polypus of the madrepora with the urtka. 

This animal is extremely tender, and generally 
tranfparent, and very beautiful for its variety of co- 
lours. I have obferved it in fpring and autumn in 

the 
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the neighborhood of Ko/igno and Orfera, where it 
is often fiflied up. 

A Defer ipiion of the Miriozoon, or Ffeudo- 
foralium album fiingofum o/'Aldrovandus. 

As tlie fize and fhape of this polypnry is fufficiently 
feen in Fig. A. I fhall deferibe only w'hai the micro- 
fcope has enabled me to obferv’d therein ; and what 
Count Marfigli, tho’ peculiarly diligent, has eitliei 
overlook’d, or examin’d with too little attention. 
And this I do the more willingly, as the mcchanifm 
of this body to me appears very wonderful. 

Its fubftance is rather like that of bone than of 
marble, but brittle withal : and its brittlenefs pro- 
ceeds from the great number ©f cellules, with which 
it is hollowed. 

Thefe cellules are ranged all around in the branches, 
(Fig. C. », ?«,) and difpofed in the manner of a quin- 
cunx ; (Fig. B. 0,) and I don’t know to what bet- 
ter to compare the form of each cellule, than to one 
of thofe cinerary urns, which are frequently found in 
Italy (Fig. E. i). 

In each of thefe cellules lodges an oblong polypus^ 
(Fig. G.) flender at the tail, (Fig. G. t,) thick at the 
belly, (Fig. G. e^) and again flender at the neck, 
(Fig. G. <?,) to which is attached a little cover, (Fig. 
G. ( 7 , and F. 0,) round, concavo-convex, and of a 
bony fubftance. This cover is attached by its lower 
part (Fig. F. and B, e,) to the entry of the cel- 
lule (Fig, F. x). 
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When the polypus chufcs to fpread itfelf out, il 
opens the cover, and out of its neck (Fig. //. s, j,) 
thrufts an ample probofeis, (Fig. H. g,) which is in 
the fhape of a cup j and with this it probably takes 
its food 'T'here are two little mufcles (Fig. ff. a, ] 
at the lower part of this probofeis, which are at- 
tached to the cover. 

When the animal returns into its nich, the pro- 
bofeis finks into itfelf j and the animal, by contrad- 
ing itfelf, draws back the cover j and thus the cel- 
lule is perfedly clofed, and the creature fccure in its 
retreat. 

However, all the polypi of tliis plant do not enjoy 
this convcniency and fccurity, but only the adults j 
that is, thofe, which dwell about the branches. As 
for the others, that are not as yet adult, and live 
and lodge on the tops of the brajiclics, (Fig. B. r, ?/, ?/, 
andZ), «, x\) they have no covers ; and a confidcrablc 
number of them dwell in imperfedt cells, or in fuch 
as are finiflhed but in part, (Fig, D. /, /,) ami made 
of a fort of cartilaginous and membranaceous mate- 
rials. The imperfedtion of thefc cclhilc.s, and the 
weak confiftence of the pafic, which forms them, ai- 
forded me a plain proof, that the cellules are the 
work of the polypi ^ as the niches, when in they lodge, 
are made by fome flicll-filh. 


XV. 
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XV. A Differtatkn upon the Clafs of the 
Pliocse marinae, by James Parlons M, D, 
F. R, S, 

Read Feb. i4.T']V3' February 1742-3, I had the honour 
^ 7 S°- learned Society fotne ac- 

count of the fea-caif, which was fliew’d at Charing- 
crofs at that time, which I often faw whilft alive, 
and afterwards opened it. It is printed in the 496th 
number of the Tranfa6tion=, p. 383. 

There is aifo now in town a feal (another fpecies 
of pboca) alive ; which gives occafion to my taking 
farther notice of this clafs of animals, that the So- 
ciety may have a clear idea of their differences, and 
great variety j and alfo be undeceiv’d with refpcdt to 
the fcx of this, which is now in town. 

All the fpecies of phoca^ this being the gcnerical 
name, have among them a very great likenefs to each 
other, in the fhape, not only of their heads, but alfo 
of their bodies and extremities. They arc webbed 
nearly alike, are alike reptile, viviparous, bringing 
forth, fuckling, and fupporting their young alike; 
and, in fine, all have the fame title to thefe appella- 
tions, pboca^ miuhs marimSy fea-cm&y fea-Um^ &c. 
and thefe names are vulgarly given to them, as their 
ivze happens to be greater or fmaller ; and the firfi: 
of thclc names from (fwjo?, or, according to Dr. 
Charleton, from fignifying a noife, or kind of 
grunting, which they all at feme times exhibit. 

As to the fex of this prefent creature, the owner 
reports it to be female. Now that , which I have 

already 
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already defcribed being a fe/ualo, T was the bcffer 
able to fee how far the prcfciit plyoca differs from 
that. And indeed, akho’ 1 will not abfoiutely pro- 
nounce it a male at prefent, yet, I confefs, I had 
much rather incline to think it fo, than otherwife, 
for the following reafoiio: i. Tho’ I fovcral times 
went to view it with the greatcfl care, held ii up liy 
the tail, and turn’d it as I thought proper, I could 
difeern no pudenda like that of the former ; there 
being no aperture under the tail, but the anvs. 2 . 1 
could not difeern any mamillary veftiges in the leaft 
upon any part of the belly ; and, 3 . at fome di- 
ftance behind the umbilical regions, about the place 
where one would moft naturally expedt to find 2 perns 
in the males of viviparous animals, there isa roundilh 
vent or hole, not at all projedling from the body. 
Now the want of the marks above-men tion’d feems 
to tefpeak the following queiy •, Whether this vent 
may not probably be the place, from whence a pen/s 
is protruded upon proper occafions ? becaufe, if tliii. 
animal had a pern's, which, like that of other ani- 
mals, was prominent from the furface of the body, 
it would be torn to pieces j as he is a mere reptile, 
dragging his hinder parts along fhores, rocks, ffony 
places, fands,^ and fuch-like, when he is out of the 
water, being in no-wife able to raife his body from 
liie ground by the pofterior webs 5 and therefore it h 
more reafonable to fuppofe the penis concealed, ami 
uccafionally capable of extrufionj and no author, that 
1 know of, makes any mention of this matter to fa- 
tisfy the curious about it. And as to what the fer- 
vant) attending the pboca, reports, concerning a men- 
itrual difeharge firom it, I have examined him about 



[ lit ] 

it, and he knows no more, than that he finds, forac- 
timcs, fwimming up(jn the furfacc of the water, 
wherein the phoca livc% a white froth ; and when 
he takes it up, it dwindles away. This he fuppofes 
to be tlie menfes j which I fuppofe to be a froth, 
brought on by the adtion of the animal upon the 
fait and water, which are very fufceptible of luch an 
efFedt. But, if a fliew-man gives out, that his ani- 
mal is a fea-lionefs, he will eafily report any other 
abfurdity. 

The different fpecies’of this clafs, or rather genus ^ 
of animals, arc diftinguifhable, by their proportion, 
their fize, as to their full growth, their teeth, webb’d 
feet, and whatever other parts in fome may not be 
proper to others. 

As to the fill ft, this fpecies before us is lliorter and 
thicker in proportion than that I deferibed before j 
which appears by the figure in the before-mention'd 
tranfadlion 3 and it may be depended on, that I was as 
exaft as poffible in taking its true proportion. Dr, 
Grew, in his excellent book of the &c. men- 

tions a difference in the proportions of two which 
he deferibes, in their thicknefs j that prefented to the 
mufaeum by Mr. Haughton being thicker than the 
other, He alfo gives an account of another fpecies, 
which he calls the long-necked fcal, in thefe words j 
“ He is much llenderer than either of the former ; 
** but that, wherein he principally differs, is the length 
“ of his neck 3 for, from his nofe-end to his fore- 
“ feet, and from thence to his tail, are the fame 
“ meafurc 5 as alfo in that, inftead of his fore-feet, 

he hath rather fins j not having any claws thereon, 
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as have the other kinds.” The head and neck of 
this fpecies are exadlly like thofe of an otter. One of 
thofe, which is alfo now in our mula’um, taken 
notice of by the fiinc author, has an head iliapcd 
like that of a toitoife j lefs in proporticn than that 
of every other fpecics, with a narrownefs or flridhire 
round the neck : the fore-feet of thefe are five-finger ’d, 
with nails, like the common feal. 

Their fize, as to the utmoft growth of an adult, 
is alfo very difterent. That befoi'e deferibed, was 7 
feet and an half in length j and, being very young, . 
had fcarce any teeth at all. This in town is but 
about 3 feet long, is very tliick in proportion, and 
has a well 'grown fet of teeth 5 which, in a great 
meafure, ihews this to be about its full growth. The 
manati is alfo a phoca, and is one of thole fpecics, 
which grows to a prodigious fize. I’he great Ikin, in 
the paufsEum, is that of a manatt 5 which feems to 
me to agree with the other fpecies of this family, in 
every c&ntial part, except broad bifid webs, inftead 
of wrebbed feet ; and Peter Martyr gives an account 
of one of thefe, which was thirty-fivc feet long, and 
twelve thick. 

The docility of this feal in town is, with rcafon, 
much admired, as a thing unufual and ftrangc to us; 
but it appears, from Dr, Charlcton, that, in his time, 
it was not uncommon for the feamcn aiui fifiicrs to 
catch feme of thefe creatures fleeping, on the coafts 
of Cornwall and the Ifle of Wight, and bring 
them to be fo tame, as to get money by fiicwing 
them, and their performances : and he adds, that 
th? people of thej former place call the larger 
kinds about that coaft Joik^ and the fmaller feals. 
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But the ftory told u&, by the above audior Mart)r, 
of that great man ait fliews how capable thefe crea- 
tures are of being render’d very familiar ; and how 
fufceptible of impieffions, tho’ they really feem as 
unfit for any kind of education as any other what- 
foever. ^ 

This Whor deferibes the manati ^ery fully j and 
then tells this remarkable ftory : 

“ A governor, in the province of Nicaragua, had 
“ a young manati^ which was brought to him, to 
“ be put into the lake Guanaibo, which was near his 
“ houfe; wherein he was kept for the fpace of 
“ twenty- fix years ; and was ufually fed with bread, 
and fuch like fragments of viduals, as people often 
feed fifli with in a fifli pond. He became fo fa- 
“ miliar, by being daily vifited and fed by the family, 
** that he was faid to excel even the dolphins, fo 
‘‘ much celebrated by the antients for their docility 
“ and tamenefs. The domeftics of tliis governoi 
“ named him Matto j and at whatfoever time of 
the day they call’d hiip, by that name, he came 
“ out of die lake, took viduals out of their hands, 
“ crawl’d up to the houfe to feed, and play’d with 
“ the fervants and children ; and fometimes ten per- 
“ fons together would mount upon his back, whom 
he carried widi great eafe and fafety crofs the 
“ lake.” 

All that is here mention’d of the docility of this 
manati^ does not much furpafs that of this feal in 
town. He anfwers to tlic call of his keeper, and is 
obfervant of his commands j takes meat from his 
hand, crawls out of tlie water, and ftretches at full 
length, when he is bid j and, when order’d, returns 
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into the water j and, in fliort, ftretches out his neck 
to kifs his keeper, as often, and as lozig, as required. 
Thefe are marks of a tradlablenefs, which one could 
hardly expe<ft from animals, whofe mein and alpevt 
promife little, and indeed whofe places of abode, be 
ing for the moft part inacceffible, prevent their being 
familiarized to any commerce with men, except by 
mere chance. 

The teeth are very well preferved in the Ikin of 
the manati in the mufeum : they are i6 in the upper, 
and 14 in the under jaw j and of thefe, 4 are between 
the canine teeth of the upper, and s between thofe 
of the under jaw. They are all conical from the 
gums 5 the canine teeth are two in each jaw j being 
an inch and half long each, and of the fame form 
with the refr j and they all bend a little backwards 
by a fmall curve in themfelves. Nor have the very 
back teeth of all the leaft refemblance to the molar es 
of other animals. 

The walrus, or mors, is another fpecies of phoca, 
and differs very little in fliape and parts from the 
other fpecies of this genus \ except that the two ca- 
nine teeth of the upper jaw are of a prodigious fize, 
like the great teeth of an elephant. 

There are forae fpecies of tlris genus of the fhoca, 
which never grow to above a foot long j and there 
are of all fizes at full growtli from theic to the ma~> 
nati and walrus. The fkins of every fpecies have 
fliort hair, and their colours are variegated from tiic 
jftraw-colour and yellow to the deepeft brown and 
black. They are fometimes regularly brindled, 
fometimes curioufly fpotted j fometimes in brown 
clouds upon a yellow ground, like that of a pied 
horfc J and fometimes the brown or black occupies 

th« 
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the greater part of the fkin, having Icfs of the yel- 
low 5 and, in lliort, even thofe of the fame fpecies 
are as varioufly Ipotted or clouded as the hounds in 
the fame pack ; and it is probable, that, in unfre- 
quented iflands and countries, other fpecies of this 
tribe are yet undifcovered. But it muft be ob- 
ferved, that, where no other difference, but the varie- 
gation of the colour, appears among them, that is, 
in their fize, proportion, teeth, or extremities, they 
are no more to be accounted different fpecies, than 
cows having various changes in the diftribution of 
the clouds or fpots on their fkins. 

The reverend Mr. Walter, in the firft chapter of 
the fecond book of Lord Jmjm's Voyage^ defcribes 
an animal under the name of the fea-lion, an abftradl 
of which you have as follows. He fays. That feals 
haunt the Ifland of Juan Fernandes in great numbers j 
but that there is another amphibious creature here, 
call’d a fea-lion, that bears fome refemblance to a 
feal, tho’ much larger : they are in lize, when at 
full growth, from 1 2 to 20 feet in lengtli, and from 
8 to 15 in circumference. Their fkin is an inch 
thick j and they have at leaft a foot in thicknefs of 
fat upon the flcfh j fo that a large one affords a butt 
of oil ; and he adds, that one being firft fliot, they 
meafured the quantity of blood, having cut his throat 
for that purpofe, and it amounted to two hogflicad'’, 
befides what remain’d in the blood-veffcls. Their fkins 
were cover’d with fliort hair, of a light dun colour ; 
but the tails, and their fins, which ferve them for 
feet on fhore, are almoft black. Their feet are di- 
vided at the ends like fingers j the web, which joins 
them, not reaching to tlie extremities j and each 6f 

, P 2 thefe 
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thefe extremities is furnifhed with a nail. They liaye 
a diftant rcfcinblance to an over -grown fcal j tnit in 
fome particulars there w a difference 5 efpecinlly in 
the males, who have a large iiiout or tritnk, hang- 
ing five or fix inches below the end of the upper 
jaw. The females have not this ; and the males arc 
much larger than the females. The larger mtdes cn- 
giofs to themfelves a great many females j intimi- 
dating the fmaller, and driving them away. This 
author fays, they live at fea all fummer, and on flioie 
in winter. They may indeed meet more frequently 
in herds at one time of the year than another j but 
fuch is their nature, that they cannot totally inha- 
bit the waters, having great need of refpiration in 
the open air; and therefore they muff frequently 
come out of the water to reft, as well as to feed on 
fuch herbage. as is proper for them. Ho adds, that 
they ingender and bring forth their young, generally 
two at a birth, while they live on fhore j which, fays 
he, being about the fize of full-grown feals, they fuclclc. 
On fhore they feed on the grafs and verdure on die 
banks of fi-efh- water rivers, and fleep in herds in miry 
places. They are found fleepers j and therefore fome 
of the males place themfelves at certain diflanccs to 
watch the lleeping herd } and are capable- of alarm- 
ing, by grunting or fnorting like horfes. The males 
fi^t one another furioufly about their females, 
wounding one another defperately with their teeth. 
They kill’d feveral of thefe for food, efpcdally for 
the hearts and tongues, and efteemed them preferable 
to thofe of bullocks*. He reprefents them as very 

• That thefe are wholefome food, and have frequently 
been ufed as fuch in former times, in England, appeals 

from 
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full of revenge and fury in defending their young ; 
for that one day a failor being carclef-ly employ d 
in fkinning a young fea-lion, the female, who was 
its parent, ftole upon him, and laid hold on his 
head, wounding him with her teeth in fo defpe- 
rate a manner, that he died in a few days. 

This hiftory may be applicable to other fpecies of 
pbocai and, % this defeription, as well as the figures 

exhibited 


from the following note, fent me by the reverend Dr. Jeremiah 
Milles. 

SIR, 

T H E dean of Exeter dciired me to tranferibe the two follow- 
ing notes from the 6th volume of Leland^s Colls^ama, and 
tb fend you them. 

Page I. in the account of the quantity of provifions purebafed 
for the enthronization-feaft of archbiChop Neville, there is this 
article, 

Parpofes and Seals XII. 

and yet, in the bills of fare, which were added afterwards, I find 
not the leaf!: mention either of porpofc or feal, ferved up or dreffed 
in any lhape. 

So lifcewife, in page 31 of the fame volume, where is an account 
of the provifions, and their prices, which were bought for arch- 
bilbop Warham’s enthronization-feaft, there is an article, 

De Seales ^ Porpajf. prec. in grofs 26 s. 8 d. 
and yet the preceding bills of fare do not mention either of thefe 
fifties, as ferved up at any of the tables of the feaft. Were they 
not bought for the dinner of the fervants, and other inferior of- 
ficers i whofe bills of fare are not particularly mention'd in this 
account ? 

If thefe notices are of any ufe to you, I fhall be very glad to 
lAve communicated them; and am, Sir, 

Grofvenor-ftreet, Your very humble fewant, 

Feb. xs- >750. 

Jer. Milles. 
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exhibited in the book, what are counted fea-lions, 
are manati’s. 

It will be well to obferve, that, in the figure of 
the male, which, Mr. Walter fays, was taken from 
the life, there is no appearance of a fenii : which 
would, in fome meafure, fupport our opinion of the 
fex of the feal in town. For I fliould imagine, that, if 
a penis was to be feen, the draughtVman would fcarce 
hav® omitted fo remarkable a part. 

The learned Linnaeus ranks this genus of animals 
with thofe of his fecond order of quadrupeds j and 
indeed with great propriety, however injudicious it 
•may lately have been thought ; for, altho' none ot 
this tribe can ufe the pofterior extremities to raife 
themfelves up, or ftand upon them, as upon legs and 
feet j yet they fwim and guide themfelves in the wa- 
ter with them j for which they claim the title of 
palmipedes^ or webbed feet j for they have no fimi- 
iarity with fins. 

If it be objedted, that thefe animals would come 
more naturally under his clafs of amphibia j we may 
aflert, that he had two very good motives for rank- 
ing them with quadrupeds. Firft, he had our great 
Ray for his diredlor, who has himfclf done the fame 
thing: and, fecondly, he found, that, altho’ thefe 
creatures are' really amphibious, yet, the comm.aml- 
ing charadeis, by which he has, with great fiigacity, 
dillinguiflied his clafles, prevail here to give them a 
place rather among the quadrupeds than the 
phibia. 

This great naturalift divides the animal kingdom 
into fix clafies, and each clafs into fix orders. ICach 
order is again divided into difihrent genera^ and each 

genus 
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gems again has its different fpecies. The phoca then 
is the fixth genus under the fecond order of the tma- 
drupedia j which order is that he calls fera, it is 
very necelTary to give this detail, in this place, of his 
glorious method, that we may do juftice to fb great 
a man, and alfo introduce the commanding charac- 
teriftics by which animals fall naturally in Ae places 
which he allots them, as far only as it relates to this 
tribe under confideration. 


To the clafs of quadrupedia he gives thcfe general 
charadlers ; 


^adrupedia 


r Corpus pilofum pedes quafnor, 
I Femina vivipara, la^ijera. 


To the feconl order of this clafs, the Jera, 
F ra^ F>entes primores utrinque Jex, 

•“ canini longiores. 


To the fixth genus of the fera^ xh&plwa, 

f Dentes primores fuperiores fex. Inferior es 4,, 
FhocaX Fedes 5. ^.palmati natatorii. 

I Auricula nulla. 


Under thefe characters he ranks but two geheral 
fpecies : 

r. Phoca dentihns caninis teBis — Seebund. 

2. Phoca dentibus caninis exjtrtis. — Walrus, 

The different fpecies of tlie former, whofe canine 
teeth are hid by the ftps, are more numerous, than 
thofe, whofe fuperior canine teeth, as thofe of the 
walrus^ project firom the lips, and are, from their 

variations 
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variations in other parts, to l>c ficfcilhod hy their 
particular ran ks, belidcvS the canine tvOth ^ We 
iliall therefore add to tliclc two fpccies of Linnanis 
feme particular ones, which he liad not f s a fpeci- 
mens of which our mufajuni affords) j and fli.ill make 
a table of them j that whc.icver any others fhall »t 
any time occur to the learned, they may be added to 
thefe. 


Phea minor, dentibus caninh teSiis, palmis antcri- 
oribus digitatis, ungiihtisy pojierioribus intis 
ordinariis, ungttlis teretibus donatis. 

The common fcakl ^ , , 

Vitulus marinuSf t Chat Icton, and many other 

Sea-calf, J 

On the fhores of the Me of Wight, Cornwall, and 
alraoft every country. 


Phoca minor, dentibus caninis teSiis, service Ion- 
giore, capite Ultra caput rejerente, palmis ante- 
riorihus latis non digitatis, pojhrioribus latis 
ordinariis. 

The long-ncck’d feal. — Grew. 

On the fliores of divers countries. 


Phoca minor, dentibus caninis tcBis, palmis ante- 
rimbus digitatis, ungulatis, pojhrioriims lath 
ordinariis, colla confiriUo, capite tejiudini- 
forme. 

tortoife-headed feal. 

Op the fhores of many of Europe. 


PImu 











Vhocd wiijor dcnlibns amnns ie^Fis^ fj(t!/,.ts am e- 
riorihvs digiiatiSy miguldtis^ fojhriorihus Jails 
ordmanis, corpore iongiore. 

The long -bodied foal. 

On thecoaflsoFCoinv/all, and tlie Me of White. 
Dcfcribcd and figured in the 'i'r.mla<^ions, 469, 
P- 383- 

Thoca- major, dint thus raninls tetlis, fialuds an- 
terioribns digitalis, uiigitialis, pojJtnonhns 
tis bifdis. 

Manati. De Laet. Pet. Martyr. 

Sca-lion. Lord Anfon. 

Nicaragua, and oiher American coalb, and the 
Mand of Juan Fernandes. 

P. S. Monfieur de la Condamiiic, in the accotint of 
his voyage down the River of the Amazons, dc- 
feribes an animal, which, without doubt, is u 
fpccies of the pJjoca : his account is as follows : 

“ I drew from the life tlie largeft firefh-water 
“ fifli, which the Spaniards and Portuguefe have 
“ call’d the fea- cow, or ox-fifti ; which muft not be 
“ confounded with the p/joca, or fca-calf, Thi*! 
“ fifh feeds on herbage on the brinks of rivers : the 
‘‘ flefii and fat are very like that of veal : the fe- 
“ males have dugs to fuckle their young withal ; 
“ fomc have made this fifli rcfcmble too nearly 
“ the ox, by attributing horns to it, which na- 
ture never defigned it. It is not amphibious, 
properly fpcaking, for it never goes intirely out 
“ of the water j being incapable of doing foj 

Q. “ having 
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having only two fins near the head, like wing'?, 
“ fixteen inches long, fupplying the places of arms 
“ or legs. He "only flretches his head out of the 
“ water to reach the grafs. This, which I drew, 
was female, and was about feven feet and Jialf 
“ longj its greatefi: thicknefs being but two feet. 

1 have fince feen of thefe much larger. Tlic 
“ eyes of this animal bear no proportion with the 
♦* fize of the body ; tliey are round, and arc but 
three lines in diameter. The openings of the 
“ ears are yet lefs, appearing like pin-holes. Some 
have thought this fife was peculiar to the River 
“ of the Amazons ; but it is as common in the 
Orinoque j and is found alfo in the Oyapoc, 
and many other rivers about Cayenne, and the 
coafts of Guyane, and elfewherc. This is what 
** is call’d Lamentin, at Cayenne, and in the French 
illands of America j but I believe it a fpecics a 
“ little different. It never is feen out at fea } and 
it very rarely is at the mouths of rivers ; but wc 
“ find it above a thoufand leagues from the fea in 
moftof the great rivers, that fall into that of the 
“ Amazons, as in the Guallaga, the Paftaga, Sfc.” 

Whoever confiders this ingenious author’s accu- 
rate account of this animal will cafily, and with 
great propriety, be able to range it wife one of th* 
fpedes in qur account above. 


XVL 
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XVI. An Account of an iliac V2i{^iox\ from 
a Valfy of the large Iniejlmes ; commtmi' 
caicd to Dr. Dc Caftro, F. R. S. Tranf • 
latcd from the Latin, hy Tho. Stack M.D. 
F. R. S. 

RcadFeb.zi. MERCHANT, agcd feventy, who 
Jr\. accuftomed to hardflilps 

from his infancy, was, for the laft fix years, very 
fubjcdt to rheumatic pains j but, looking on his dif- 
order as the effedt of old age, he rejedted all medical 
advice. In thefe circumftances it happened, that he 
was fuddenly fet upon by a party of foldiers, who, with 
fevere threatnings, turned him out of his houfe, and 
took poflelfion of it : which fo terrified him, that he 
was feized with a violent belly-ach j and his agony 
fo overpower’d him, that he fell on the ground half- 
dead J and at tlie fame time he voided blood by the 
anus. 

When his fright and grief for the lofs of hia fub* 
fiance were over, he return’d to his ufual way of 
life, and was much fubjedt to the gripes all the cn- 
fuing winter, which he took no care of. During 
this time, he fuffer’d much from coflivenefs, till 
IVtarch 1 747, when he was feized with fevere pains 
about the navel ; and tho’ he had clyfiers of fcvcral 
forts given him, not one of them could be made 
to pafs. He was fcvcrifii and thirfty, with a white 
moift tongue, and could not fleep. He was blooded 
as much as he could well bear j and the blood did 
not appear inflammatory. He was treated with lax- 
ative medicines, antiphlogiftic fomentations, and every 

QL? tiling 
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thing, that could be thought proper, to’eafc the gripe- 
ings, and give a free paffage : but nothing took ef- 
feft for feven days together. 

On the eighth he began to break wind, retain the 
clyfters, difeharge feme little fares, and to lltcp, 
tho’ not quietly j and, on the ninth, to m ike turbid 
urine. But thefe protnifng appearances wuc i>ut ol 
fliort duration j for, on the cleventn, h!'. belly wat' 
fo bloated, that he feem’d tymnaninc ; and an acute 
pain, which he had in the hyjiogalli ic region, (iarted 
up towards the midriff on the tight fide; and now 
the mucus of the inteilincs came away with the clyf- 
ters. He had bad fweats, and made foul urine, 
without fediment. 

On the 1 fth a confultation was held ; and, as his 
thirft and fever were abated, and the medicines hi- 
therto preferibed for opening a pafTage, and taking 
down the fwelling of the belly, which feemed ready 
to burft, had proved itieffedud, it was agreed to make 
him fwallow fix ounces of crude quickfilver, with 
oil of fweet almonds, and fyrup of violets j and, boon 
after, to throw in feveral purging clyflcrs. 

In nine hours a pafTage was opened, and he voided 
much black liquid excrement, without the Icafl grain 
of quickfilver, tho’ very carefully fought for. A lit- 
tle after that, he vomited much ; and, in what he 
threw up, there plainly appear’d excrements, and 
globules of mercury. This was foon follow’d by 
thirft, a little flow fever, very troublefome gfi]fingh, 
no lleep, red high-colour’d thick urine, in very fmall 
quantities, breaking of wind without any eafe, vomit- 
ing of every tiling he took, great weaknefs, and par- 
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tial fwcats in the forehead and brcaH. Under th-ifi 
fymptoms he languifli’d to the twentieth day, and then 
died. 

The appearances, upon diflcdlion, were thefc ; Tiic 
ovientum was confumed ; but the colon was inflamed 
in feveral places , and fo diftended with wind, that 
it nearly filled the whole abdominal cavity. Its liga- 
ments or bands were fo thorouglily effaced, that there 
was not the leafl: fign of them remaining. In like 
manner, the ccectim was fo vaftly ftrctchcd, as to take 
up the whole capacity of the pelvis j and that part 
of it, which is touched by the thick gut, was gan- 
grened, and perforated with a fmall opening. Hav- 
ing clear’d it of the excrements, there were no inter- 
nal ruga at the infertion of the ileiiiUy nor any traces 
of the valve of the colon^ or of its braces, to be ob- 
ferved. For it was quite fmootli on the infide, as 
well as the colon^ by the dellruJiun of the cellules, 
which it has in a natural flate. The qujckfilver was 
difperfed all over the cavity of the abdomen^ in fuch 
quantities, that it was cafy to perceive, that none had 
been difeharged by flool. Every thing elfe, con- 
tained within both the cavities, was in its natural 
condition. 


XVII. 
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XVII. A Leiiev from the Secretary of the 
Royal Acade'fUy of Sciences in Sweden, to 
Cromwell Mortimer, ikf. D. et R. S. Sjc. 
concerning the variation of the magnetic 
jieedle. 

Celeberrimo Domino Dodlori, et Sodetatis Regiae 
Londinenlis Secretaiio, Cromwcllo Mortimer, 
S. P. D. Petrus Wargexitin, Acad. Reg. Scient. 
Suecicae Secretarius. 

Read Feb. ante paucos menfes fccretarius 

1750. Academiaj Regiae Scientiarum Suc- 

cicffi, vir in mathematids feientiis verfatillimus, D. 
Petrus Eldus ; cui, ex decreto academiae, ego mox 
fufFedus fccretarius, muneris mei cfle judicavi, com- 
mercium Uterarium cum exteris focietatibus, acadc- 
miis, et viris eruditis, inftituerc, cum perfuafiffimus 
lim gufmodi literatorum commercia plurimum ad 
feientiarum incrementum facere. 

** Ut aliquid ad feientias pertinens tibi imper- 
tlam, pauds narrabo de obfervatis a me miper 
variantibus quotidie paullulum, fed fepe admoduni 
turbatis, declinationibus acus magncticie, 

Halleius veftras dudum fufpicatus eft, eife quod- 
dam inter lumen boreale et acum magncdcam com- 
mercium. Id certiflimis experhnentis et obfervationi- 
bus evicerunt jam ante aliquot annos Cclfitis atquc 
Hiorterus, aftronomi apud nos, dum viverent, cclc- 
bres, qui fsepiffime animadverterunt, acnm niagno- 
pere turbatam atque inquietam cfle, quotics lumen 

boreale 



borealc ad zcnit, vel ad plagatn cceli meridioaalcm 
afcendit, ita quidcm, ut dcclinatio vidcretur fequi 
niotum luminis, et intra pauca temporis minuta to- 
tos trcs et quatuor gradus aliquando variare. Res 
fide major mihi initio vifa eft. Meis oculis tarn mi- 
rum phsenomenon notare cupiebam. Cum itaque 
mihi tradcretur acus, pedem Suecanum longitudinc 
.aequanSj ab opificc noftro ingeniofiffimo D. Ekftrom 
confedla, agiliirima ; mox, ineunte Fcbniarlo hujus 
anni, coepi annotare illius decllnatlones j quas ftatim 
quotidie variantcs deprehendi, prout Grahamus, 
Celfius, etc. antea obfervaverant, ca videlicet lege, ut 
acus ab hora feptima matutina ad fccundam poft me- 
ridiem, ab orientc ad occidentemmagis magifque dif- 
cedat, interdum tertiam vel quartam partem unius 
gradus. Poft horam fecundam itcruni revertitur ad 
odtavam vefpertinarn, ufquedum eundern fere litum 
attigerit, quem hora odtava matutina. Per totam 
noeftem fere quieta cfle folet, faltcm non lufi parum 
circa mediam no<ftem abit ad occidentem, mox in- 
eunte mane reditura. Hsec diurna variatio nunquam 
fallit, fed coiiftans ct fere regularis eft, nifi lumen 
boreale impediat. 

Cum acus hoc modo, a die 6 Februarii ad 1 5" 
circa feptimura gradum declinationis * occidentalis 
vagata eflet quotidie, eluxit, die 15°, lumen boreale, 
non tamcn admodum vividum. Magna cum volup- 
tate percepi, acum mox aflici, ut intra 10 temporis 

minuta, 


* Haec decHnatio non eft vera et media hoc tempore Holroias, 
fed aliquanto minor vera. At hac occafione non quajfivi veram de- 
clinationem, fed ejus tantum variationcm. 



C 128 ] 

miniita, circa horani dccimam vefpcrtinam, abiret 
jo' ad occafum ct intra alia dccem minuta rcdirct ct 
difcederet 37' ad 01 turn. Ceflantc luminc acqnicvit 
acus. Poflerodie infignis contigit turbatio, idcoquc 
jpfas obfervationcs citare non ingratum tibi cflb judico, 
pro tota ifta die. 


Tempus 

h t 

Declinat ac* 

Tempus 

h / 

Declin. aenn. 
0 f 

8 0 / 2 . m. 

7 ° 

10 ^ 6 p.m. 

7 ‘ 

10 0 

7 4 

II 6 

6 21; 

12 0 

7 10 

11 10 

i 51 

2 0 p.m. 

7 17 

11 19 

6 43 

4 0 

7 

11 23 

6 26 

8 0 

7 ^ 

II 26 

6 42 

p 0 

6 50 

II 37 

.5 23 

TO 0 

6 8 

II 45 

5 

10 jT 

5 31 

II 58 

4 35 

10 8 

S 47 

12 0 

5 « 

30 15 

s 29 

12 15 

6 30 

10 30 

6 0 

12 27 

6 22 

lo 46 

7 26 

12 3f 

<s 55 


Per totam hanc noftem vix aliquo momcnto tpiie* 
vit acus ; fed, omnibus aliis rebus quictis, me iblo 
tacitis paflibus acum invifciitc, nullo Icrro adnioto, 
vagabatur hinc inde quafi vertiginc correpta. Lumen 
borealc hac nodle fuit in plaga mcridionali fplondi- 
dum et vivaciflimum, intcrduni per totum ccclum fu 
rapidiffimo motu diffundens ; fed ego intentus aciii, 
non fatis luminis apparentias obfervare potui, Sequen- 
icibus diebus admodum quieta manljt acus, ut ct va- 
riationcs diurnae folito minores fucrint. At die 2B 

Februarii, 
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Februarli, novo erumpentc lunime borcali iiifigiiiore. 
Scntiit id acu'!, qiiai coepit vacillarc hora poll meri- 
diem quarta, foie adhuc fplendente : unde inteilexi 
nos proxima nodle vifuros lirnien borcale. Ncc fcfcl- 
lit evcntus. At locus non permittit ipfas hue tran^ 
feribere obfervationes : fufiicit dixiffe, quod vacillavcrit 
acus inter 6® 50' and 9“ 1'. Per totum menfem Mar- 
tium nihil prseter confuetas diurnas digreffiones un~ 
quam animadvert!, ne 6® quidem, licet lumen boreale 
turn confpiceieturj fed debile et quietum prope ho- 
rizontem borealem. 

At die fecunda Aprilis, ruptis indudis, rurfumex- 
arfit lumen, acui iiifeftans, idque per duos integros 
dies, die noduque pariter, quantum ex acu cognovi j 
nam ilia continuis agitata motibiis fait, licet lumcm 
non nifi nodlu obfervari poffet. En praecipuas ob- 
fervationes. 


Tempus 
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2 

40 f . lit . ' 

4 

30 — — 

5 

22 

10 

31 

10 
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II 

34 — 

II 

«- 

12 

2 - — 

32 
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12 

18 

12 
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12 

28 

12 
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*7 

o 

56 

27 


R 


6 34 

6 18 

6 37 
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37 
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5 

40 
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7 
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9 
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7 

7 

7 

8 

7 

6 

f 

6 

7 

7 

7 

7 

7 

6 

7 
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48 

If 

2f 

ff 

ff 

7 

3B 

10 

37 
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22 
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29 

1 

29 

f4 

f3 

22 

o 

u 

It 

19 
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16 

2 

58 

ff 
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Variavit itaqwe aciis intra diem unum plus quinquc 
integris gradibus» 

Die 20 Aprilisj cum toto die vehementcr plucret, 
acus tamen turbata fuit continue, maximae variatio- 

nes 
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nes erant duorum graduum. Non conquicvit acus 
ante meridiem dici fequentis. 

Sed te jam nimis diu detiniii, vir oeftumatiflime j 
ideoque heic fubfidens mctu-eamicitias tuoque favori 
etiam atque etiam commendo. Vale. 

Stockholraiae, caicndis Mdii, 

1750- 


XVIII. yin ExtraB of a Letter y dated May 
2, 1750, from Mf\ Freeman at Naples, 
to the right honourable the LadyMoxy Capel, 
relatmg to the Ruins of Herculaneum, 


Read Feb. z 8. OU remember, that, about 7 or 8 years. 

* 75 °- tjjQ difeovery of Herculaneiun 

was greatly talk’d of, and reported to have bcenfwal- 
low’d up by a violent eruption of Mount Vefuvius ; 
which, by the moft accurate accounts, was in the 


firft year of the reign of the emperor Titus, and 79 
years after Chrift. 

The fituation of this antient city is, as it were, at 
the foot of Vefuvius near the fea, and juft at one end 
of the village of Portici, the palace of the king of 
Naples’s fummer refidence } and, I dare fay, a great 
part of the city is under the faid village. 

I was firft conducted down a narrow paflage, 
which they have dug wide enough barely for two 
perfons to pafs by each other j and defeended, by a 
gradual dope, to the depth of about feet perpen- 
dicular. Here - 1 ■ law' a great part of the ancient thea- 
tre, being a building in the foriti of. an horfeilioe. 
That part of it, where is fuppofed to be the orcheftra 

R 2 and 
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and was not fo cleared out, as to be diftindly 
feen ; the other, where the fpedators fat, is very via- 
ble, and confiils of 1 8 rows of broad ftone feats, one 
above another, in a femicircular form, and arc fuf- 
ficieiitly wide to place the feet of thofe, wlio fit be- 
hind each other ; fo that they may be faid to be both 
feats and footllools. Altho’ this theatre is not emptied 
of the matter or earth, that filled it, yet they Iiave 
dug quite round the exterior part, by which one may 
judge of its fpacioufnefs. At certain proper diilances, 
within the circuit of the feats, thro’ the whole range, 
from bottom to top, are little narrow flights of flops, 
by which the ipedlators might come to, or go from, 
their flats commodioully, without crouding. Thefe 
fleps or flairs alfo lead up, in a flrait line, to a fort 
of gallery, feveral feet wide, which ranges all round 
the outiide of the theatre, and which is called the 

J )recind j above which there are other flairs, which 
ead to a fecond. By this precindt it is judged, that 
the theatre, with tlie orcheftra, mufl be about yz 
or y3 feet diameter. 

I obf^ed, going round the theatre, feveral large 
fqupe pilaflers, equally diftant from each other j and 
which, doubtlefs, fupported the whole edifice. Thcle 
pilaflers are of a thin compadt red brick, adorned 
with marble cornices. The pavement of this theatie 
mufl have been very beautiful, by thedifferent colour'd 
marble, that has been taken out of it, and feme that 
remains. In fliort, by the broken pieces of cornices, 
mouldings, and carved work, and the many fragments 
of pillars, &c. which have been found within and 
without the theatre, it appears to hstVQ been a mofl 
magnificent edifice. 


Thm 
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There are two principal gates to the theatre, witlr 
inferiptions on tlie architraves, which arc take ii out, 
and placed in the king’s palace, among the other cu- 
riofitics. Thofe, who have the care of all, will not 
fuifer one to copy any thing : however I lagged a lit- 
tle behind the reft of the company, and copied, 
from the perfedteft of the two architraves, the fol- 
lowing infeription j 

LANNIV^MAMMIANVS. 

RVFVS.ILVIR.QVINQ^ 
THEATR. OP.NVMISIVS. 

P.F.ARCH.EC.... 

The antiquarians will have it, that Mammianus 
Rufus, who was one of the duumvirs, built the the- 
atre at his own expcnce. There are numbers of other 
inferiptions, fome perfed, otliers imperfed j which 
latter is owing, I fuppofe, to the little care taken in 
digging them out. 

It is a great pity, that they did not, at the firft difeo- 
very, open the ground at the top, and clear it away 
as they worked, in order to have feen thofe fine 
things in open day-light. But I have been told, it 
was impofiible, feeing the vaft depth of earth and 
ftone they muft have been obliged to have made way 
thro’. That reafon does not all fatisfy me ; they 
having fiaves enough, of the rafcally and villainous 
fort, to complete fuch a work. What a fine thing 
would it have been to have come diredlj down to 
the roof of the building, inftead of digging found, 
and to have found all things in their firft fituation ! 

1 come 
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1 come now to mention another opening, diftant 
from that, which leads to the theatre, by which they 
have made a way into fomc houies. Here they fecni 
to have dug infinitely more tlian about the theatre ; 
for one may ramble, as in a labyrinth, for, at Icaft, half 
a mile. I cannot be very particular in deferibing the 
many things, that have been dug out of either of the 
two places j but the moft noted you fliall have, as 
far as my memory will permit, befides thole, which 
J took down in my pocket-book on the Ipot. The 
firft were many parts of broken horfes, with part of 
a triumphal car or chariot, all of gilt bronze j and 
which, they fay, was placed over one of the gates of 
the theatre. 

The next were two cqueftrlan flatues, which were 
found on each fide of one of the faid gates, and, they 
fuppofe, fronting a ftreet, that led to the theatre. 
Thofe, I was told, were ereded in honour of the 
two Balbi’s, fether and fon, as having been great bc- 
nefadors to the Herculaneans. One of thefe ftatues 
is fo broken, that it cannot be repair’d j die other, 
which happen’d to be better preferved, is extremely 
well repair’d, and is fet up under the piazza in the 
gate-way of the king’s palace at Portici. On the 
front of the pedeftal is feen the following infeription, 
as it wag found j 

M.NOMIOMF 
BALBO 
PR. Pro COS 
HERCVLANENSES 


It 
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It is certainly a moft beautiful flatuc, and is judg’d, 
by all connoiflcurs, to be one of the beft in the world. 
I muft own, I never faw fo much life exprefs'd in 
any figure I have feen. Not far from it, at the bot- 
tom of the palace ftair-cafe, is fixed anotlier beautiful 
ilatue of the emperor Vitellius, very perfedl and in- 
tire: another flatue of Nero, with a tliunderbolt 
in his hand : another of Vefpafian : one of Clau- 
dius: one of Gcrmanicus: two other beautiful 
flatues, fitting ; but I could not learn whom they 
reprefented. There are many others, fome of mar- 
ble, fome of bronze, all bigger than life ; and even 
fome gigantic, or coloflal: many without heads, 
or^arms, and others fo deftroy’d, as never to be re- 
pair’d. Of bufto's there are feveral j fome very 
beautiful, as that of Jupiter Ammon, Neptune, Mer- 
cury, Juno, Ceres, Pallas, &c. In the apartments 
of the palace are a vafi: number of little ftatues, ma- 
ny of which are extremely beautiful: alfo a great 
number of little idols, tripods, lachrymatories, and 
many vafes curiouily wrought. Among tliefe is a 
whole loaf of bread burnt to a coal : they will not 
fufier any one to touch it. It is cover’d with a glafi 
bell, thro’ which I perceived letters on the loaf, 
which pofiably were the baker’s mark j and, examin- 
ing them with attention, they Hood thus j 

S j ILIGO.CRANII 
E CISER 

The man, who fliew’d the curiofities, told us, that 
feveral had attenapted to explain this mark, but could 

not 



C 136 ] 

■not make it out ; which, I believe, was owing to the 
firft word. The S, they hnagined, fignificd a word 
by iticlf } as it ftands a little wide from the letters, 
that follow, and to which I judge that S ought 
to be joined to form SILIGO, which fignific.s hne 
flour ; of which the bread might be made, with the 
mixture of flour of chich-peafe or vetch, which £ 
think E CISER fignifies. C.RANII I take to be the 
baker’s name. Whether I am right or not, I cannot 
fay i but the man feem’d to approve of the explana- 
tion, and faid he would communicate it to the king. 
There are many other valuable curioflties, which I 
could not fee, being lock’d up in the king’s clolct, 
and private apartments; fuch as medals, intoglias, 
and cameo’s. 

I come now to mention fome of the pidiires, 
which were found. Some of them were taken out 
of a temple near the theatre, others from the houfes. 
They have all preferv’d their colours to admiration ; 
which are very lively. They are painted in frefco, 
and were fawed out of the walls, not without a great 
deal of trouble and care 5 and arc now fixed, with 
binding raorter, or cement, in fliallow wooden cafes, 
to prevent their breaking, and varniflfd over, to pre- 
fcrve their colours. You mufl. think, that thefo pic- 
tures are not alike valuable, otlicrwiib than from 
their antiquity j fome doubtlefs having been done by 
good hands, others by bad, as one fees by the works; 
of thofe now-a-days. I fliall therefore only mention 
fome of the beft. There fue two large ones, as big 
as r.fe, which were taken out of the temple, which 
I mentioned, and which, as the antiquarians will 
have it, was dedicated to Bacchus ; proving it by fome 
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Other particular things found in the faid temple. 
One of thefe pidures, they fay, reprefents Thefeus. 
'The figure is naked, and holds a fmall club in bis 
hand : between his legs lies a minotaur, the pofture 
of which produces one of the moft admirable fore- 
fbortenings, that ever I beheld. There ftand about 
him aUo three little boys, one of which kifles his 
right hand, another embraces his left arm, and the 
the third gently embraces his left hand; all extremely 
well expreflTed. The other pidure is of the fame fize 
as the former, and compofed of many figures as large 
as the life. i. A woman fitting with a wand in her 
hand, and crown’d with flowers: on one fide of her 
ilands a balket of pomegranates, grapes, and other 
fruit ; near her is a little fatyr or fawn, playing on 
one of the ancient inftruments, of 6 or 8 tubes, joined 
together in a row. There is a lufty naked man ftand- 
ing by her, with his face turned fomething towards 
her, with a Ihort black beard. He has a bow and 
quiver of arrows; alfo a club. In the fame piece is 
dfo another woman, who feemingly is talking to the 
fixft : Ihe is crown’d with ears of corn. There is alfo 
a hind giving fuck to a boy. The man told me, that 
tills reprefented the flory of the difeovery of Telcphus. 
Anotha: pidure reprefents a winged Mercury, with 
a child fitting on his fhouldcrs acrofs his neck, by 
v/liom is a woman fitting, and taking Mcrcuiy by the 
hand. This, we were told, was fuppofed to be 
Bacchus carried to nurfe. Another piece reprefented 
Jupiter embracing Ganymede. Another, in which 
is a hunt of flags and fwans. Three others, in each 
a Medufa's head. Another, reprefenting two heads 
of imaginary animals; for never was fhe like on 
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earth, nor in the waters under the earth. Another 
beautiful one, reprefenting two of the mufes, one 
playing on the lyre, the other with a mask on her 
head. Anotlier, with a lion, wood, and diftant view.*.*. 
In another, various centaurs, buildings, (s'c. In an- 
other,' a ftag ; over which is a bird flying, and fceni- 
ing to beak at him. Two other fmall pidurcs of a 
dolphin. Another with architcdlu rc, and diflant 
views. One with a peacock. Anotlier with a tcin- 
|>le, adorn’d with various pillars. 

There are many others of lefs notice, which you 
will give me leave to omit, that I may mention 
other things, which have been found; namely, two 
large cornucopia’s of bronze gilt ; a large round 
fhield of metal ; two metal difhes ; fcveral lachryma- 
tories of glafs, others of earth ; four large canclle- 
ilicks of bronze ; a large metal vafe with a handle ; 
many others of earth, curio^ifly wrought : the foot 
of a lion moft curious, but in marble, and which 
fupported a marble table ; a beautiful mafcliarron of 
metal, having the face of a cat, with a moufe in her 
mouth. There is alfo a very fine medallion, extreme- 
ly well preferved, with a baflb relievo on both fulcs; 
on one is a woman, by whom is a man naked, killing 
a hog : on the reverfe, is an old man, naked to his 
waift, fitting and playing on two pipes, whicii lie 
holds in his_ hands. There is alfo another odd piece 
in baflb-relievo,_ which reprefents a green parrot, 
drawn in a chariot, and driven by a green grafshop- 
per, which fits on the box, as coachman. Whether 
this alluded to any thing, I could not learn ; but I 
rather imagine it to be a whim of the artifi. 

Were I to recount all the things in particular, that 
I law, it would fill up more paper by twenty times, 
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than I have already fcribblcd. Let it fuffice then* 
that there arc many ba fleets and cafes full of one thing 
and another, all jumbled together } fuch as kitchen 
utcnfils, locks, bolts, rings, hinges, and all of brafs. 
Things, that were of iron, were totally eaten up with 
ruft. 1 was told, that when the workmen came to 
any thing of that fort, it moulder’d to duft as foon 
as they touch’d it 5 occafion’d doubtlefs by thedarap- 
nefs of the earth, and the many ages it lay buried, 
I have little more to mention about the curiofities i I 
will only tell you, that I was affured there were 
found many vafes, and chryftal bottles full of water ; 
hut that might penetrate thro’ the earth, and fall 
into them, if not clofe flopp’d : alfo a fort of flandifh, 
or inkhorn, in which were found many flylets or pens, 
with which they wrote in thofe days. When it was 
firil taken out, they fay the ink had not only its na- 
tural colour, but that it was yet capable of tinging : 
it was very dry, when I touch’d it. There were 
eggs found quite whole, but empty j alfo nuts and 
almonds j grain of feveral forts, beans and peafe. I 
have by me fome of it, which refembles beans of 
the fize of coffee-berries burnt quite black. Many 
other forts of fruit were found burnt quite to a coal, 
tho’ otherwife whole and intirc. 

I will clofc this narrative, by declaring, that I can- 
not be of the fentiments of fome, who affert. that this 
city was fuJdenly fwaliow’d up, which implies, that 
the earth muft have open’d, and formed a pit to re- 
ceive it. My opinion is, that it was overwhelmed 
with the boiling matter ilTuing from tlie mountain, at 
the time of the eruption. My icafon for this con- 
jedlure is, that mofl things were found upright, 
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chiefly the buildings. That it was not a fudden over- 
whelming, and that the inhabitants liad time to 
efcape with their lives, tho’ not with their goods, is 
proved, by their not finding dead bodies, where they 
have hitherto dug. It is faid, fomc human bones 
were found, tho’ few j which perhaps might belong 
to fome miferable bedridden wretch or other, who 
could not efcape, or of a perfon dying fuddenly thro’ 
fright j which I think is not difficult to imagine, 
when one confiders what a feene of horror they muft 
have had before their eyes. 

Very little money or plate has been found, or any 
ocher portable thing of great value 5 which 1 think is 
another proof, that the inhabitants were not defiroy’d. 
I doubt not, but before the- violent eruption came 
on, the people for fome days might perceive fuch 
tokens and figns, as could not but alarm them, and 
put them on their guard. 

At the eruption, wliich happen’d in 1737, before 
it burft forth for fome days, the inhabitants of Por- 
tici, and the adjacent villages, ail retired j being by 
fome figns apprifed of the event. And I have been 
aflured, that even for leven years before this lafi: 
eruption, they were under daily apprehenfions of it; 
but more fo for the lafi: four months of that tinK\ 
as the ni6«ntam then fcarcc voided any fmokc at all, 
and continual rumblings were heard irom the body 
of the mountain, even at a great diftancc.. The tor- 
rent of burning matter at this eruption took its couric 
the oppofite way jfrona Portici or Herculaneum, and, 
as it happen’d, no village was damaged thereby. A 
convent of Carmelite friers, that flood in its paiTage, 
had a fhare of it j but what it mofl dcflroyed ware 
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corn-fields, vineyards, and fome woodlands, upon 
which the matter lay to a great thickncfs, and they fay 
retain’d its heat for a long while. I was informed even 
by feveral, who had been on the fpot 4 months aftei 
the eiuption, that the matter (which they call the 
lava) was yet fo hot, that they could not walk 
upon it; which fhews it muft be of a prodigious 
depth or thicknefs. This matter, it feems, is not of 
the fame quality nor fubftance all the way thro’ the 
body of it } for I obferved, when I went to the the- 
atre, as I defeended, that the fides of the paffage at 
the entrance were a fort of mould, 8 or 10 feet thick 5 
after which appeared ftone, of a blackiih or dark- 
grey colour, to.the thicknefs ofabout a yard or 4 feet j. 
then another layer of fandy earth, under which was 
a layer of the fame fort of ftone ;; and that it conti- 
nixed Jlratum fuper firaiumy till I got to the bottom. 
The theatre and the houfes feem all to have been 
filled with earth,, and being heayier at that inftant 
than any other part, of which tiie matter was com- 
pounded, fubfided firft. I know a cubic block of 
ftone is heavier than a lump of any earth of the fame 
dimenfions. Therefore you may imagine, that the 
fiony part of the matter fliould precipitate firfi } but 
my notion is, that when this finny matter was liqui- 
fied, and boiling with heat, it was lighter in pro- 
portion than the earthy part j and that the inftant 
the boiling degree of heat was over, it could not ga- 
ther its parts together quick enough to form a com- 
pad heavy body,, before the earthy part fubfided. Z 
nave examined this ftone, and find it has not, every- 
where, the iame folidity. Reafons might be given. 
fi)E that, but I will not trouble you with them; now:: 
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I will only tell you, that, in general, this flone is 
very hard and heavy, and that the wnolc city of 
Naples is paved with it. I have fcca feme of it, 
that will bear a fine poliih, and of which tJicy make 
fnuff-boxes. 


XIX. A Letter to the PrcHdent, conccriihig 
the Hermaphrodite JJoewn in London : bj 
James Parfons M, D, F. R, S. 

SIR, Rcd-lion fquarc, March 14, 1 750* 

ReadMarchi4. A S I find the Friencli girl, now fliewn 
1750. at Ludgate as an hermaphrodite, 

makes fome noife in town, and as the generality of 
the world are apt in this very cafe to take tlic er- 
roneous fide of the queftion in giving their opinions 
about it, for want of having a proper knowlegc of 
the parts, I have taken the liberty to trouble you 
with this letter, containing fome account of the mat- 
ter, which is intended to undeceive fuch as are mif- 
taken about it. 

She is now about eighteen years ol<l, and the true 
defeription of her pudenda is as follows : 

What is miftaken for a nis and has at firft fight 
caufed the deception, is the clitoris^ grown to an 
inordinate fize. - The prepuce of this is continued 
down on each fide, to form the nympba: under 
thefe the naiural urethra is in its proper place, as in 
all females ^ and jufi: under this is a natural vagina. 
This vagina is concealed by a lldn growing up from 
.the prinmmt and continued to the labium of each 
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fide quite over it j which, if fnipp’d with fciffars, 
would lay the orifice of the vagina bare, and fliew 
the perfon a perfect female, having only this morbid 
fize of the clitoris. 

This is really the fadt relating to the prcfent fub- 
jedt j which any one may be fatisfied of, by paffing 
a finger down under this fkin to the perinaum, and 
he will meet the oiiiice of the vagina^ and find 
it as perfedt as that of any other woman of the fame 
age. 

The vagina being thus cover’d, and the clitoris 
thus large, it is no great wonder, that Hie ftiould at 
firft fight be taken for a male by the vulgar ; but it 
would feem a little too carelefs in any of the fa- 
culty to be fo deceiv’d. However if we do but con- 
fider the following obfervations, we fliall find it no 
fuch fttange affair, as it now fecms to the world: 
nor is it new, to find people imagine, that, fince this' 
mifiaken penis is imperforate, the urethra is preter- 
naturaily dircdted to appear under it, without con- 
fidering it to be a true female urethra., in its natural 
place. 

I had the honour, on the 30th of Apiil, 1741, to 
ky before the Society feven or eight female Jcetus’s, 
from about fix to fomewhat mote than feven months 
growth. Each of thcfe had its clitoris bigger in pro- 
portion than the prefent girl, or any other whom I 
have ever feen j which is the cafe with all female 
feetus's, during the grcatefl: part of the time of gcfta- 
tion. And this is nature’s common rule all over the 
world. 

Now it is impofiible, that fo many hermaphrodites 
fliould be formed at once, fince we have fo few 
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inftances among the European nations of thofc fo re- 
puted ; tho’ they are common enough in Afia and 
Africa, in all thofe places efpecially, that arc neaicil 
the equinodial line, where the ndn naturals thcui- 
felvcs conduce much to the general relaxation of the 
folids in human bodies, and confcquently this lui- 
feemly accretion of that part. 

Now as the female increafcs in the u/erus'm 
a natural way, the neighbouring parts pudenda 
grow more in proportion than the cUtoiis^ drawing 
away the integuments from it, whereby it becomes 
by degrees lefs confpicuous j and at length, as the 
child grows up, it is Ihrunk between the lahia^ and 
remains always cover’d, as it is now the common 
appearance in our women. But when it continues 
its growth, together with tlie ncighboui-ing parts in 
the fame proportion, which all female Jisfus's have 
it in, maintaining its firft proportional fiisc, the per- 
fon, when grown up, is call d by the vulgar an her- 
maphrodite i fince the natural ftrudure of this part 
is in a great meafure like that of a penis mrilis. 

Ner is its largenefs in a fatus much to be won- 
der’d at, fince there are other very fimilar cafes in 
the fame body, as the gland tljymus and gumdnUe 
renaks } both which, as the child grows large , di- 
m thor proportion, 

1 Iwrfc vmcrwcliimdea are fo numerous among ma- 
ny nations of Jfa and Africa^ tlmt the antieats, Albu- 
cafis e^eciaily in Ws /ift chap, inform us of the ne- 
ceflary op^^ion and method of cure, which he terms 
eura tmtiginis^ finding the part fo call’d inconvenient 
from its largenefs. Nor was this knowicge confin’d 
(to men of fcience alone amongfi: the Egyptians and 
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Ethiopians^ and Angolans ^ for every parent knows> 
when the child has thefe parts longer than ordinal y, 
and cut or burn them off, while girls are very young, 
and at the fame time never entertain the leaft notion 
of the exifteface of any other nature befides the true 
female, in thofe children, who are thus deprived of 
that part. 

The learned De Graafe was well acquainted with 
this, and gives his approbation of the operation, as 
highly neceflary, as well as decent: " efique hujus 
“ partis chirurgia orkntahbus tarn necejfaria quam 

decora." 

It has been faid too, that this girl in town has not 
Ae leall appearance of breafts 5 but thofe, who re- 
port this, muft furely have never feen the breafts of 
the women of any other nation but our own. On 
the contrary, fhe has as large breafts as any French 
girl of her age, and as good a nipple ; whatever care 
they take to fqueeze and comprefs them with her 
apparel. Befides fhe is a thin girl, and fmall of her 
age; and leally among our own young women, 
when they are fpare, and fmall in ftature, it will be 
hard to find any with breafts more confpicuous than, 
if fo much as, hers. 

I have contider’d this fubjed more at large in my 
Critical Inquiry into the Nature of Hermaphrodites, 
which the curious may fee ; and am, in the mean 
time, ISir, 

Tour moft humble fervanf, 

J. Parfons, 


T 
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^X. An Acmmi of a very /mail Monkey, 
coffifftunicaied to Martin Folkcs T-jLj, /), 

and Prefident of the Royal and Antiqua- 
rian Societies, London ; by James Purlons 
M.D. RJR.S. 

SIR, 

Read April iS.'TT^ JJ E right hoiiourahlc the Lord 
*75*- Kingflon, of Qiiccii’b iqu.irc, per- 

mitted me to take a drawing and this deferiptiou of 
the little monkey, which you and the reverend Dr. 
Stukeley faw a few days ago. Its particular charac- 
ters, join'd to its very Imall fize, induced me to think 
it a fubjed worthy the notice of the Royal Society; 
efpecially too as tha-e is yet no good figure of it ex- 
hibited. 

It is, from the tip of the nofe to the root of the 
tail upon the edge of the fpine, but feven inches and 
an half ; and the tail, from its root to the extremity, 
is nine inches j its face about an inch long* and 
hardly three quarters of an inch broad at the eyes, 
where it is broadeft. Its utmoft weight is about four 
ounces and an half averdupoife. 

The fece is naked, and of a flcfh-colour ; the eyes 
black, having no white part vifible j tlie ears arc thin, 
large in proportion, and of a dark colour ; and arc 
furrounded each with a grove of very white hairs ? 
between which the hairs of the neck arc blackifli, 
and fpare the four extremities : the reft of die body 
and tail is a mixture of dufky and yellow, fo as to 
com^ofe'a dark olive j the hairs of the body are 
4> exceedingly 
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excee(3iii"ly foft, and, upon clofcly cxomlnln'y tl^em, 
each hair is parti-colour d, that is, duflcy at tJie i'oot, 
tiien a little ycllowifli, then daik, and then yell nv'di 
again, fomewhat like the foft feathers of paitridjes. 
The Bngers are flender, each having three joints ; 
they arc five on each extremity, and are pointed bv 
nails rather refembling the claws of birds, than tLofe 
of human bodies j wliich is common to moft other 
Jpecies of the cercopitheci. 

I fince waited on Mr. Hyde, of Charterhoufe- 
fquare, who fhew’d me another of thefe, which 
happens to be the male of this very fpecies now de- 
feribed, and feems about one fize larger than my 
lord’s, being about eight inches, meafured by a pack- 
thread, from the nofeto the root of the tail, and from 
thence, the tail is about ten inches long. It weighs 
about fix ounces and a quarter, is very flender like 
the female, and with fome difficulty moves his pof- 
terior extremities j but they feem always better in 
warm weather, and more adtive tlian in winter, be- 
ing fcarce able to bear cold. 

The fame gentleman gave me befides an account 
of the following particulars relating to it : 

This and a female, which is fince dead, were 
brought by an Eaft-India fhip about two years ago, 
from Braille, having occafionally touch’d there in its 
return from the Indies ; which ihews Brafile to be the 
native place of thefe animals. And as Mr. Hyde h.is 
hadhismonkey nowtwoyears, thefe maybereafonably 
fuppofed at their full growth j and perhaps the males 
are commonly fomewhat larger than the female?, as 
it is in fome other animals. They arc both very thii^ 
and fpare, aiid bf the fade colour in every rcfpe<13i 
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Except tliat there are more downy white hairs on the 
male than on the female ; the marks and features 
are the fame in both } their voices are fmall and 
fhrill j and they are alike in all other refpedts but the 
fex j and altho’ the claws are like thofe of a bird 
having hooked nails, pointed at the end of every fin- 
ger of the upper extremities, the thumb of each in- 
fenor extremity in male and female is flat like the 
human, and has a flat nail. 

Mr. Hyde feeds his monkey fometimes with roafled 
chefnuts, fometimes in fummer with fweet fruits, as 
goofeberries when thorough ripe, plums, cherries, 
and fuch-like j but he will not touch currants, be- 
caufe of their acidity. He feems very fond of the 
fmaller fpiders and their eggs^ but not the larger 
forts } nor will he touch the great blue-bottle fly, 
tho’ he greedily eats the fmall common flies. He 
frequently has a diarrhoea j and once, by accident, it 
was found, that he feem’d to love a gum,, call’d gum- 
fenega, which he feeds on with eagernefs, and it 
never fails to cure himj fo that he gives it to him 
now only occafionally. Another kind of diet, which 
I faw him eat, was young fnails j of which he eats 
three a day. 

I have chofen the figure of the male to be engraved 
for the TranfaSiions^ put into fuch an attitude, as will 
beft fhew the penis and Jcrotum, They are placed 
nearly in the fame fituation with thofe of a dog j but 
moft referable thofe of human nature, being naked 
of hair, having a fair fofi: flefli-colour’d Ikin, very 
tender and taper towards the end of the penis^ which 
is altogether as prominent from the body as the hu- 
man* The feminine part of generation of this fpecies 
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conilfls of a flefh- colour’d naked piece a little raifed, 
having a ho'.e xa the middle, and fituatcd backwards 
between t\iQ femora, not quite fo far as the f zideada 
of the females of other frnall quadrupeds. 

This, fir, is the fpecies of monkey mention’d by 
Maregravius, in the fifth chapter of the fixth book of 
Lis Hiftoria rerum natu? ali urn, &c. whete he treats of 
t’ r quadrupeds and ferpents of Erafile ; but his figure 
Lears fo little refemblance to the creature, and his 
dei'eription is fo fliort, that I believe you will think, 
t ■ s farther hiftory not unnccelTary : however, I have 
tranferibed his words as follow, to fhew that this 
animal is the fame, that he deferibes. 

“ Cagui or fagui minor, tenerum animalculum ct 
parvum, leonem quoque facie referens. T otius corpo- 
ris longitude circiter fex digitorum eft, caudae autem 
decern ; capitulum habet parvulum, quod vix po- 
mum minus aequat ; nafum exiguum elatum j ocu- 
“ los teneros j os parvum cum dentibus acutifliinisj 
“ crura manus habent inftar cercopithccorum,quinque 
“ digitis teneris praedita : aures fubrotundas, quas 
“ circumftant pili albi, ordine et cumulatim pofiti 
“ et quafi eleganter efient pexi. Pili autem totius 
“ corporis interius et in exortu rufefeunt, exterius 
funt ex albo et fufeo’ mixti 5 cauda autem quafi 
“ ex albo et fufeo annulata eft. Acutiffimum edit 
“ fonum voce fua : velociffinium eft animalculum in 
“ fahendo : frigoris impatientiflimum, Vefeitur pane, 
“ farina mandiocaj, aiquc aliis,” 

What the Brafilians cali ca^ui^ the Congenfes call 
potigi } whiqh are diftinguiflied into the cagui majer 
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and minor. Mr. Ray, in his Synof>/is am' in. p. 1 54* 
chapter of monkeys, thinks, this is that Recics dc- 
fcribed by Clufius from Leiius, which they call Sa^ 
goitin. I am, 

SIR, 

Your truly humble ervant, 

James Parfons. 


XXL ExtraB of a Letter from Naples, fo/?- 
cernlng Herculaneum, containing an Ac* 
couTit and Defcription of the Place^ and 
what has been found in it. 

Read April iZ.r i-^HE entrance into Herculaneum is 
j|^ defcribed to be down a narrow 
paflage, cut with a gradual defcent j and, towards 
the bottom, into fteps : and the city is fuppofed to 
lie about 60 feet under the furface of the ground. 
Thofe, who go down into it, carry each of them a 
wax taper, and are preceded by a guide. It is fup- 
pofed, that, befides the earthquake, which fwallow’d 
up this town, it was alfo at the fame time over- 
whelmed wi& the burning lava, which then ran 
down from mount Vefuvius, during the eruption. 
And accordingly all the pafTages into it are cut thro’ 
this lava j which is a very hard fubftance, like ftone, 
of a Hate-colour, and faid to be compofed of various 
^ds of metals and glafs } which indeed is manifeft 
in the appearance of it. The ftreets of Naples are 
pavea with the fame lava; hut itfeems to be of a 

much 
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much more fofi and fandy fubflanccin Herculaneum, 
than in the places, where they dig it for ufe. 

The appearance of this city would greatly difap- 
point fuch, as fliould have raifed their expectation to 
fee in it fpacious ftreets an'd fronts of houfes ; for they 
would find nothing but long narrow paflages, juft 
high enough to walk upright in, with a bafket upon 
the head j and wide enough for the workmen, who 
carry them, to pafs each other, with the dirt they 
digout. Theie is a vaft number of thefe paflages, 
cut one out of another j ib that one might perhaps 
walk the fpace of two miles, by going up every 
turning. 

Their method of digging is this. Whenever they 
find a wall, they clear a paflToge along the fide of it. 
When they come to an angle, they turn with it 5 and- 
when they come to a door or a window, they make 
their way into it. But when they have fo done, they 
are far from finding themfelves in a fpacious room, 
or open area j for all the rooms and places they have 
yet found, are filled fo brimfull with lava, that it 
fticks on to the fides of the walls j and they can ad- 
vance no farther, than as they can make their way 
by digging : which is fuch infinite labour, that when 
they ceafe to find any thing worth their feai'ch, they 
fill up the place again, and begin to dig elfewhere. 
By which means no place is quite cleared, to the 
great grief of every one, who has the leaft fhare of 
curiofitv. But the king docs not chufe to proceed 
in any other method. Confequently, it does not ap- 
pear how many ftories high the houfes may be j nor 
is any fliPig to be feen over the head but lava. In 
which are vaft numbers of burnt beams, that 

feem 
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feem to have been beams or joifts of floors j tho’ they 
are now little more than black dufl: ; and where they 
are quite moulder’d away, one may plainly fee the 
grain of the wood imprinted in the lava; fo dole 
did it flick. 

In one paflage, they palTcd by a great many pillars, 
lying about three feet diflant fiom each othej ; fup- 
pofed to have compofe>i a portico, or colonnade. 
They are of brick, plaifler’d, and are fluted, and 
painted red. They aie bioken c/lF, a li tie above the 
bale, and are throv^n down, in fuch a manner, that 
they now lie in an horizon al poiition, in the midft 
of the lava. 

In anotiier place, they pafled through a fepulchre, 
a little kind of room, about 1 2 feet fquare j which 
was built up, all round, in the fame manner as floves 
are in our modern kitchens, with niches, like the 
arched holes under fuch floves, for the alhes to fall 
into. In each of thofe niches was a common earthen 
urn or pot, with a cover, full of dry bones, appear- 
ing as if they were worm-eaten. 

In another part, they manifeftly went in at the 
door of an houftj and faw a window a little on 
one fide of it. They feemed to be in a good large 
room ; but the lava was left all Handing in the mid- 
dle of it, and only a paflage made round it, in order 
to get the paintings off from the walls. There have 
been feveral rooms opened, from whence they have 
taken away paintings and mofaic floors, but which 
are now filled up again. Some bits of mofaic floors 
flill remain, and are vifible. 

They paffed another place, which is called a bath, 
and has that appearance. It is of a circular form, 

and 
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and feems to have been made to contain water. Here 
were found fome marble and fome ftatues. And a 
little way diftant from this is a ftone ftair-cafe j but 
what it leads to, is not yet known. 

Then they paffed by a well, built round with a 
parapet -wall on the top, and an arch turned over it ; 
whereby the lava has been prevented from choak- 
ing it up j and it is now a good well. 

In another place, they walked, for about 30 feet, 
in a ftrait line, along the fitle of a ftone building, 
fuppofed to be a temple. It has two very deep fteps 
all along the bottom ; and then an upright flat fur- 
face, about 4 or 5 feet high; and then a narrow 
cornice j and feems to be the bafis or pedeftal for a 
colonnade of pillars. In one part of it they have 
begun to dig, above the cornice, and find no inter- 
ruption ; which adds to the probability of its being 
the fpace between the pillars. However, none are 
yet difeovered ; and it will be fome time, before they 
can be able to determine what it is. 

In another place is juft fuch another building of 
the like fort but of a circular form. This they have 
but juft begun to find. 

In fome places the company faw little bits of paint- 
ings on the walls j but they are taken away prefently 
after they are found. 

It is fuppofed, that the workmen are at prefent 
got no faither than the fuburbs of the town, in this 
part of their fearch; having met with no grand 
build ngs, unlefs the two laft-mention’d ftiould prove 
to be fuch. 

But the theatre (which is mention’d by the 
writer of the letter as moft worth feeing) is about 

U half 
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half a quarter of a mile from the place, where the 
company urft went down. The company therefore 
now re-afcended, and walked thither. 

A very good view may be had of this theatre, 
even without defcending under-ground ; for, over the 
feats, a very large well is dug through the ground, 
and through the lava ; the diameter of which well 
may be perhaps 15 or 20 feet 'j and the depth of it 
about 60 fegt j and the fides of it are all fmoothcd 
and white-walhed : fo that it lets in a very ftrong 
light } and a perfon may look down from the top, 
and have a very good view of the feats : but no one 
can fee the whole of it, without going down under- 
ground, which this party therefore did. 

They perceived, that a paflage had been cleared 
all round the outfide wall of it j which appears to 
have been plaiftered, and painted with pillars, and 
other kinds of ornaments ; mod: of which are taken 
away. They walked all round the corridor on the 
infide, which led to the feats. It is here totally cleared 
of the lavaj and they could fee the arched roof, 
which is plaifter’d. This conidor was lined and 
paved with marble 5 but it is now all taken away. 
There are 25 rows of feats, all of ftone. There is a 
pretty wide J^ace of tliem, cleared quite down to the 
bottoms fo that a very perfedt view may be had of 
them. The door-ways are alfo all cleared ; and like- 
ivife the little dair-cafes, 8 or 10 in number, which 
led to thefe feats. But part of the remains not 
yet cleared. This whole building feems to be per- 
fedly intire 5 and nothing appears to be thrown out 
of its place. It is imagined, that it ferved both 
for a theatre and an amphitheatre. There does not 

appear 
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appear to have been any covering over tlie feal'?. it 
vvas in the niches of the corridor of it, that almoft 
all the fine firatues were found. 

The writer of the letter obferves, that “ the notion 

of this theatre’s being full, when the eruption hap- 
“ pened, and that the people had not time to 
“ efcape,” was probably groundlefs j becaufe no dead 
bodies have been found in it. To which is added 
another reafon for judging, that the deftrudtion of the 
city was not abfolutely fuddenj which is, the finall 
quantity of riches hitherto found in it j as well as 
the very fmall number of bodies and bones, not 
amounting, in all, to above 20 Ikeletons, if fo many. 
And one very extraordinary inftance is alleged in fup- 
port of this opinion, “ that they had at leaft foine 
“ notice j” however filiort it might be. A fkeleton 
was found in a door- way, in a running attitude ; with 
one arm extended, which appeared to have had a 
bag of money in the hand of it : for the lava had 
taken fo exa(S an impreffion of the man, that there 
was a hole under the hand of tlie extended arm ? 
which hole was apparently the impreffion of the 
bag, and feveral 'pieces of filver coin were found in 
it. This man therefore muft have had notice enough 
of the danger, to endeavour to fecure his treafure j 
tho’ he inuft have been, as is r«'raark’d, iiiftanta- 
neoufly encompaiTcd with liquid fire, in attempting 
it. 

No manuferipts have yet been found i but they 
have met witli fome few inferiptions on marble, tho’ 
none, that. are ot any confequence, or ferve to give 
aew light in any point of antiquity. 

U 2 The 



[ 156 ] 

The labour of clearing the place is performed by 
Haves, who work chained together, two and two. 

The curiolities taken out of it are depolited at a 
palace of the king’s, at Portici } and fill fevcral rooms 
there. 

The fineft of them are the firatiics. There is an 
exceedingly beautiful one, in white iiiarlile, ofBalbus, 
on horfeb^ackj which ftands in a portico of the palace, 
and is a moft juftly admired performance. It is quite 
intire j and the horfe is reclioned the fineft piece of 
work of that kind. The other ftatues are not yet 
put up. There are many of them ; fome in marble, 
fome in bronze, and almoft all of them fine. Parti- 
cularly, one of Agrippina j alfo a figure of a woman, 
with a dejeded countenance, which is the moft ex- 
preffive of forrow, innocence, modefty, and diffi- 
dence, that it is poflible to conceive. Some of the 
bronze ftatues are remarkable for having a fort of 
enamelled eyes put into thenij but the whites of 
them look vei'y locking. 

The marble, that has been found, is very fine, and 
of various forts j and the king has made moft beau- 
tiful tables of it. 

The writer proceeds next to give fome account of 
the paintings, and obferves, that, to ipcak the truth, 
much the greateft part of them are but a very few 
degrees better than what you will fee upon an ale- 
houle-wall. They are all painted on plaiftcr j which, 
has been very carefully feparated from the wall, in 
as large pieces as might be done, Thefe pieces are 
now framed j and tl^ere are above 1500 of them, 
but not above 20, that are tolerable. The beft of 
them are 3 large pieces j one of which is a fort of 
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hiftory-piece, containing 4 figures, that have fome 
exprelfion in their faces i but even thefe heft, if they 
were modern performances, would hardly be thought 
woithy of a place in a garret. There are about a 
dozen little pieces, of women dancing, centaurs, 
the attitudes of which are very genteel, and the draw- 
ing pretty ; but the fliadjng is terrible daubing. 

The colouring, that has been fo much talk’d of, 
is allow’d to be furprifingly frcfli, and well preferv’d, 
confidering how long it has been donej but the 
painters of them feem to have been mafters of only a 
very few fimple colours, and thofe not very good 
ones. The red is the brighteft and beft. The lava 
was found flicking on to all the painting j which, as 
fome think, has helped to preferve it. The paint is 
liable to be rubbed off; to prevent which inconve- 
nience, they have flightly varnifhed it. 

The defigns of the greatefl part of thefe paintings 
are fo flrange and uncouth, that it is difficult, and 
almofl impoffible, to guefs what was aimed at. A 
vafl deal of it looks like fuch Chinefe borders and 
ornaments, as we fee painted upon fkreens. There 
are great numbers of little figures, dancing upon ropes j 
fome few finall bad landfcapes > and fome very odd 
pieces, either emblematical, or perhaps only the 
painter’s whim. Of which laft the writer gives two 
ipecimens j one, of a grafshopper driving a parrot j 
the otlier, of a vafl great head, in the miclfl of what 
feems to have been intended for a green field encom- 
pafled with an hedge. 

All the paintings are either upon black or red 
grounds : and fuch, that the writer cannot help fiifperSt- 
ing, that it is their antiquity alone, that has recom- 
mended 



[ <58 ] 

mended them to their admirers, and atoned, in their 
eyes, for all their bicmithes and defcdtsj and pro- 
feiJes great amazement at the accounts, which have 
been fent to England concerning them. 

Then follows a little fort of inventory of things 
found in this fubterraneous town ; kitchen- furniture, 
in abundance, in iron and in copper j apparently an- 
fwering the fame purpofes, for which we now ufe 
them, tho’ a little different in fhape j vaft numbers of 
lamps, both earthen and copper ; locks, lunges, Gfc. A 
loaf of bread, almoft burnt to a coal, with the baker’s 
name upon it. Some beans and barley. A fifliing- 
net, burnt quite black j but yet hanging together, fo 
that one may plainly fee the meflies, and what the 
thing has been. Some urns and tripods, in bronze, 
chafed in a very neat and curious manner j the chafing 
in filver. Some bufts. A good many fmali figures, 
and medals j but the king is fo choice of thefe laft, 
that they are not to be feen, tho’ faid lo be not very 
curiou-!. All the coin, which they have found, has 
been filver. There are a few good intaglio's and 
cameo's. There is a pair of bracelet'*, which were 
found on the wrift of a Ikeleton ; alfo a few ear-rings, 
and fbme rings. 

The king has laid down, in the rooms at Fortici, 
feveral of the mofaic pavements, that were found at 
Herculaneum. The defigns of them are pretty 
enough, but not uncommon. They are, chiefly, black 
and white marble j and very fmall fquarcs. They arc 
laid in a cement, but fo clumfily, that the pieces do 
not touch at all 3 and the fame thing was obferv’d at 
Herculaneum. 


The 
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The king is now employing a perfon to take draw- 
ings of all the Hatnes, and principal paintings j with 
an intent to publilh them, together with an account 
of Heiculaneum. The ftatues cannot be made to 
appear more beautiful than they really are : but the 
writer imagines the world will be vaftly deceived 
with regard to the paintings. For the' man is a very 
nice drawer ; and has alfo managed the colouring to 
advantage j fo that he has made exceedingly pretty 
things, from originals, which are miferable daubings. 
The company having feen the drawings firft, were 
extremely dilappointed, when they afterwards came 
to view the originals. It is like wife propofed to 
make a plan of the town, by meafuring all the walls, 
which they find, and taking all the angles j and thus, 
in fome degree, to compenfate for the omifhon of 
laying it all open. 


XXII. An Occultation of the Planet Venuf 
by the Moon in the Day^timey obferved in 
Surrey-ftreet, London, April i 6 , 1751 , 
0. St, by Dr, John Bevis. 

Read AprU 1 8. "I I N D I N G many had gotten a notion 
X/ from the almanac-makers, that it 
would be next lo impoffible to obferve this occulta- 
tion, I was rcfolvcd to give attention to it j well re- 
membering, that I had fcveral times feen Venus on 
the meridian with a three-foot tranfitory, when Ihe 
was much nearer her fuperior conjunction with the 
fun, than now. The whole matter was to direCl a 

tube 
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tube fo, as to find her out a little before her Ingrcfs, 
and to manage the infirument fo, as alfo to haVc 
fight of her at the infiant of her egrefs. And know- 
ing, that Mr. Short is never unprgvided with one or 
more infiruments exceedingly well adapted to this 
and other purpofes, the fame that he has defcribcd in 
Phil. Tranf. No 493 j which, for its eafy removal 
from place to place, may be confider’d as a fort of 
portable obfervatory, I intimated my intention to him 
the evening before j who was fo kind as to fet up 
two of the faid inftruments, which I found redtified, 
and ready for obfervation, when I vifited him the 
next morning. 

One of thefe, placed near his clock, he intended 
for his own ufe, and the other was for me. I had 
alfo with me a watch of Mr. Graham’s make, 
which ihewed feconds, and was fet exadlly to the 
clock. 

A little after 10 Mr. Short waited upon His Grace 
the Duke of Queensbury, and Mr. Pringle, to the 
apartment where I was j who, after taking a look at 
Venus, which I had then brought into the telefcope, 
feated thenifelves near me, and I a] 'plied myfclf at- 
tentively to the obfervation. 

The air w’as of itfelf exceedingly clear ; but the 
wbd, being in the north-cafi quarter, bronghl fuch 
drifts of fmoak, as much impaired the dillindlrncri. 
of Venus, which however look'd round. Several 
minutes before I expedted it, the figure of the planet 
was manifcftly alter’d j upon which I called out to 
Mr. Short to hafien to his inftrument, which he did, 
but was loo late. I never ilirred my eye from mine, 
before the total ingrefs, at io‘‘ 39' 30'' by the watdi, 

which 
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which I compared with the clock, and found it had 
not altered in the leaft. 

From my firft perceiving die change of the figure, 
to the intire ingrels, could not be a full minute. 

By a flight calculm I had made, the occuicatioa 
ivas not to laft half an hourj but the ingrefl, con- 
fiderably anticipating it, T corjcdured, that, on tlie 
contrary, the egicfs would be later, as it proved to 
be, 

I mufl: here take notice, that not the leafl glimpfe 
of the moon, then not two days old, could be dif- 
cerned: fo that the bufinefs of fecuring Venus, at 
the inftant of her emerfion, within the field of the 
telefcope, over .'hich flie pafled in about z' lo", de- 
pended intirely on a due management of die ferew, 
which gave motion both to the equatorial or horary 
plate, and to the telefcope. A little after ill brought 
the point of die hour-circle, anfwcring to Venu'-, to 
the index, and might then have feen her near the 
middle of the field, had flie already emerged. Every 
two minutes after I was careful to turn the ferew lb 
much, as to be fure of keeping her within the field. 
At length clapping my eye to the inftrument imme- 
diately after one of dicfe operations, I perceived her 
quite emerged and round : this was at 1 1* 13' 15" by 
the watch, which fiill kept exadi pace with, the 
clock. 

I cannot think my eye had been removed more 
than a minute : my Lord Duke judged not quite fo 
much. 

Mr, Short had the misfortune not to recover fight of 
Venus till about a minute later dian I did, for want^ 
of an afiiflant, who knew how to govern the fere'^. 

X Venus 
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V'eaus pafled the meridian in the tranfitory a 
37' 55" afternoon by the clock: the fun pafs’d 
this day at ii‘ 57' 2 /'^ and ycflerday, the if, at 
li** 57' whence it is eafy to reduce all to ap- 

parent time, as follows : 

^ i t> f II 

Total ingrefs of Venus 1751, Apr. if 22 42 02 

Her total emerfton — — 23 15 47 

Her meridian tranfit — — - 16 01 40 29 

Now, fuppofing the whole di/k to 
have taken up one minute, as it 
feem’d thereabout, both in the ingrefs 
and egrefs, the middle of the occul- 

tation mull have been 1^ 22 58 24 J 

And the duration, with refpedl to 
the centre of Venus 33 45 

In this account I have been the more particular 
as to circumftances, in hopes to point out, in fome 
meafure, to fuch, as may not be much converfant 
in obfervation, how to provide, and what to do, 
on a like occalion ; but more cfpecially to recom- 
mend the more frequent ufe of tlie polar axis the 
great conveniency whereof I have frequently expe- 
rienced, not only in readily finding and calily pur- 
fuing a ccleftial obje<2t, by day as well as by night, 
but in many other regards , as in comparing un- 
known phsenomena, as comets, with known 
ones, in any lituation, only by the addition of a 
graduated feftor 5 according to Mr. Graham's excel- 
lent <Jontrivance 5 in meafurmg diameters, and repeat- 
ing the menluration, as fall as you Jp* eafs, with the 
fhicrometerj whidi> in this way of application, 

admits 
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admits of a far fimpler conftrudtion tlian in afty^ 
other. Add to thefe the rery eafy, but otherwife 
impoflible, management of the moft heavy and cum-> 
berfomc inftruments, fuch as the fedtor, which the 
late Mr. Flamfteed made ufe of for mealuring angu- 
lar diftances at Greenwich. 

When the great refledting telefcope, that is fet up 
at Marlborough-houfe, was nigh finifhed, it was pro- 
pofed to fupport and diredt it by means of a com- 
plicated machinery, intirely different from tlae appa- 
ratus, which is now applied to it. This I ftrongly 
oppofed in behalf of a polar axis, which was at laft 
agreed upon ; and as foon as it was executed, it ap- 
peared, to the full fatisfadtion of the generous owner, 
and the curious artift, that fo vaft a weight as mora 
than one thouland pounds could be moved and di- 
redled at pleafure, even by a ftranger, with a finger 
and a thumb. 

" ' * J. Bevis. 

ReadAprihs.T AM informed by Mr. John Canton, 
*75 *• tijat he obferved the occupation of Ve- 
nus by the moon laft Tuefday, at his houfe in Spi- 
tal-fquare, andfound the immerfion at i 42.' ao'' a.m, 

emerfionatii ly 40 

April 18, 17st. 

J. Short, 
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XXIII. Account of a remarlahk Ap-^ 
pearance in the Moon, April 22, iJSh hy 
James Short, F> R> R, 

ReadAprila^.Tjj Numb. 396 of the Pbilofoph. TrRfif. 

JL there is an account of an obfervation 
made on a particular and uncommon appearance of 
the lunar fpot called Plato in the nomenclature of 
Riccioli’s and Grimaldi’s Sehnograpjy^i and Lacus 
niger major in that of Hcvelius. Signor Bianchini, 
to whom we owe this communication, lays, that it 
was the 16 of Auguft 1725, N. St. about an hour 
after fun-fet, when he took his obfervation with a 
dioptric telelcope, of the leiigth of 150 Roman 
palms (about no Englilh feet) made by the famous 
Campani, the air being very ferene, and the moon 
(as he fays, fpeaking of the fame phsenomenon in his 
book of Venus) a day pall the lirll quarter : fo that 
the faid fpot then ky in the common fedion of light 
and darknefs. The mountainous oval margin, with 
which it is furrounded, was brightly illumin’d with 
the fun’s rays j but the plain bottom look’d darkifli 
as having not yet received his light. There was 
however extended along its area, from end to end,, 
a track of reddilh light, as though a beam had been 
admitted through fome perforation in that fide of the 
margin, which was tlien expofed to the fun. M. 
Bianchini propofes the folution of this matter in twcfc 
diflerent ways ; firft, by fuppofing an aperture in the 
margin, as full now mentioned : or, fecondly, by con- 
ceiving the aiooa to have an atmolphere, and that 

thereby 
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thereby the rays pafGng near the fummit of the 
margin might be fo refraftcd, as to be thrown upon 
the plain area or bottom. 

Having lately had an opportunity of obferving 
fomething of the fame nature myfelf, I take the 
liberty to lay it before the Society : as alfo to entreat 
their opinion about my conjecture concerning the 
caufe thereof. 

Monday, April 22, i/jTi, O. St. being at Maii- 
boTough-houfe along with Dr. Stephens and Mr. 
Harris, and having directed the great refleCtor to 
the moon, I perceived a fingle ftreak of light pro- 
jected along the flat bottom of the fpot T^lato ; and 
from what I was then able to recolleCt of Signor 
Bianchini’s narrative, I could make no doubt but that 
it was of the fame kind with that, which he faw, 
and which I had fo often looked after in vain. By 
the pofition of the fpot on the dilk, and the fliadow 
of the mountains on the weft fide of it, we fliould 
not have expefted to have feen any light on the bot- 
tom. Soon after we difeerned another ftreak of 
light extended along the bottom, parallel to the firft, 
but fomewhat lower, which in a very fliort time 
was evidently divided into two. I fought in vain 
£or fuch a perforation, as that hinted at in the other 
account ; but thro’ the great magnifying power of 
this inflLrument, we weie able to difeover a gap or 
notch in the mountains to the v/eftward, which abut- 
ted againft the fiift ftreak or ftream, and purfuing 
our object with great attention, we alfo perceiv’d a 
like gap in the direction of the lower ftreak : but 
tho’ this ftreak was divided into two, wc were not 
able at any rate to find out anotlier notch, whereby 

toi 
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to account fatisfadorily for the whole appearance ; 
which I fliould have looked upon as folved, could 
fpch an one have been difcerned in a right fituation. 
But here I beg to refer myfelf to the judgment of 
this Society; only {hall obfervc, the two gaps we 
faw were diredlly interpos’d between the fun and 
their refpedive ilreaks. 

J. Short. 


XXIV. ^ Catalogue of the Fifty Plants from 
Chelfea-Garden, prefented to the Royal 
Society, by the worfiipful Company of Apo^ 
tbecaries for the Year 1750, purfuant to 
the DireEiion of Sir Hans Sloane, Baronet^ 
Med, Reg, ^ Soc, Reg, nuper Rreefes^ by 
John Wilmer, M. D, clarijf, Socktat, 
Pharmaceut. Lend. Soc, Hort, Chelf. Pr/s- 
feet, et Pralect. Botanic, 


Read May a. 
1758. 


1401. \ Butilon periplocas acutiori fo- 
jt\. hoj frudu ftcllato. Hort. Elt. 
acori radice jflore purpurco 


1402 Allium faxatile 

Bocc. Muf. 

1403 Androiace vulgaris latifolia annua Tourn. 123* 

1404 Anemonofpermos African, fol & facie Taraxaci 

incanis Boerh. 

1405" After Tripoliiflore C.B. 

1406 After coeruleus ferotinus frutefeens Tradef* 
cant. 


1407 



[ *67 ] 

Balfaniita fol. Agerati Valil, 

Santolina fpinofa fol. Agerati Boerh, 

14,08 Carduus albis maculis notatus exotico flore albo 
C. B. 381* 

140P Camara foliis fubrotundis rugofis flore cceruleo 
Houft. 

1410 Carduus Creticus Rapi folio Inft. R. H. 

14 1 1 Cirfium tuberofum Ladliucae capitulis fpicatis 

Hort. Elt. 

141 2 Cnicus exiguus capite cancellato femine tomen- 

tofo T. Ind. 

1415 Cnicus orientalis Atraitylis lutea didtus altif- 
fimus T. Cor. 33. 

1414 Cnicus orientalis AtraClylidis folio flore Leuco- 

phaeo T. Cor. 

1415 Collinfonia Americana Urticse foliis floribus ex 

albo purpur. Dillen. 

141 6 Corindum ampliore folio fru6lu majore T. 43 1, 

1417 Corindum, folio et frudlu minor! Tourn. 

1418 Elichryfum African, fetidiflim. calyce argenteo 

Tourn. 

1419 Eryngium montanum Amethyftinum capitulo 

majore pallefcente T. 327. 

1420 Ferula fol. glauco femine lato oblongo quibuf- 

dam Thapfia ferulacea C. B. 

1421 Hefperis Leucoii folio non ferratO filiquaqua- 

drangula J. R. H. 223. 

J422 Hieracium villofurp Sonchus lanatus Dale- 
champio didum R.H. 231. 

J423 Hieracium Alpinum Scorzonerse folio Inft. R, 
H. 1472. 

1424 Horminum Napi folio Mor. Hort. Reg. BlefC 
3425 Jacea fpinofa alato caule capke lanuginofo 
C. B. P. 
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142^ Jacea anguftlfolia minor Virglniana tuberofa 
radice Banifter 

1427 Jacea foL candicantibus laciniatis caliculis non 

iplendentibus 

1428 Lychnidea Mariana elatior Aliines aquatic, foliis 

floribus in longam fpicam denfe ftipatis 
Pluk. 

1429 Lychnis oriental, annua fupina Antirrhini fol. 

fl, min. putp. 

1430 Lychnis vifcofa flore mufcofo Ocimaftri facie 

C. B. P. 

143 1 Marrubium, album candidiflimum et villofum 

T. Cor. 

1432 Martynia foliis ferratis Lin. Hort. Cliff, 

1433 Medica marina major fpinofa Park. Theat. 

1434 Medicago Vulncrarias facie Hifpanica Inft. R. 

H. 412. 

1435' Mimofa humilis frutefcens et fpinofa liliquis 
conglobatis 

1436 Moldavica Betoniccc fol. floribus m^oribus 

coeruleis pendulis Am. 

1437 Oryza Lobel. Icon. 31. Offlc. 336. 

1438 Plantago maxima Tartarica Gerbeil 

1.^39 Scolymus Chryfanthemus aniiuus A. R. Par. 
III. 

1440 Scorpioi'des Buplcuri fol. corniculis afpcris ma- 

gis in fe contortis ct convolutis Mor. Ilifh 

1441 Sideritis Hifpanica frutcfccns feu lignofior I. 

R, H. 192. 

1442 Sonchus Lufitanicus Afplenii folio 

1443 Stachys Lychnitis Clufii 

1^44 Tithymal. arboreus altifllmus fol. falicis cauli- 
bus rubentibus Boer. 

4 144; 
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1445 Trifollum globofum repens C. B. P. 319 

1446 Tordylium maximum Inll. R. PI. 320. 

1447 Tragofelinum maximum Auflriacum foliis ma- 

gis incifis Boer. 

1448 Valeriana Lufilanica lalifolia annua laciniata 

Tourn. 132. 

1449 Verbena tenuifolia C. B. 

1450 Urtica racemifera maxima Sinarum foliis fub- 

tus argentca lanugine villofis. Pluk. Almag. 
212. 


XXV. Soms Obf creations upon the Sex of 
Flowers by W. Watfon, F» R. S, occafmed 
by a Letter upon the fame Subject by Mr, 
Mylius of Berlin. 

Extract of Mr. MyliusV Letter to Mr. Wat- 
fon, Berlin, Feb, 20, 


Read May 2. « / | 'PIE fex of plants is very well 
*75>' c< confirmed by an experiment, 

“ that has been made here on the palma major 
foliis flabellijormilfus. There is a great tree of this 
“ kind in the garden of the royal academy. It has 
flower’d and bore fruit thefe thirty years ; but the 
fruit never ripen’d j and when planted, it did not 
vegetate. The palm-tree, as you know, is tsplanta 
dioecia j that is, one of thofe, in which the male 
“ and female parts of generation are upon different 
plants, We having therefore no male plant, the 

y “ flowers 


cc 
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“ flowers of our female were never impregnated by 
“ ih&farinn of the male. I'licrc is a male plant of 
“ this kind in a garden at Leipfic, twenty German 
“ miles from Berlin. We procured from tliencc in 
“ April 1749 a branch of male flovvers, and fuf- 
“ pended it over our female oneS} and our experi- 
“ ment fucceeded fo well, that our palm-tree pro- 
‘‘ duced more than an hundred perfe( 3 ;iy ripe fi uit ; 
“ from which we have already eleven young palm- 
“ trees. This experiment was rcpcaad laft year, 
“ and our palm-tiee bore above two ihoufand ripe 
“ fruit. As I do not remember a like experiment, 
“ I thought convenient to mention it to you ; and, 
“ if you think proper, be plcafed to communicate 
“ it to the Royal Society.” 

In purfuance of my correfpondent’s defirc, I take 
the liberty of laying this account before you, which 
I think very curious ; not on account of its novelty, 
or of its confirming the fex of plants, which is now 
fufficiently eflabiifhedj but on account of the male 
and female palm-tree’s flouriflung fo comjfletely, even 
under all poffible advantages, in Inch higli latitudes as 
thofe of Leipfic and Berlin. 

The impregnation of the female palm-tree by tlic 
male has been known in die nvdl aiiiient times. 
Herodotus ’i', whom Cicero calls the father of hii lory, 

when 
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when fpeaking of the palm-tree, fays, “ that the 
“ Greeks call fomc of thefe trees male, the fruit of 
which they bind to the other kind, which bears 
dates j that the fmall flies, wherewith the male 
‘‘ abounds, may aflifl in ripening the fruit ; for, fays 
“ this author, the male palm-tree produces in its 
“ fruit fmall flies, juft as the fig-tree does.” The very 
remote age, in which Herodotus wrote, fufBciently 
apologizes for his believing, that what was really 
brought about by the Jarina fcscimdans of the male 
flow'd*, was to be attributed to the infcdls frequently 
found therein, and wliicli perhaps very often do carry 
this farina from the male to the female. I'hey had 
feen the effedts of caprification in fig-trees by thefe 
infedts, and were mifled by the analogy. I have here 
tranflated them fmall flics, but they had a particular 
appellation given them by Herodotus, Ariftotle 
and Theophraftus, who call them 4^. Pliny, in 
his hiftory, when treating of caprification, which is 
almoft a tranflation from Theophraftus, calls them 
culiceSy Linnasus ichneumonesy and Tournefort mou- 
cherons, 

Theophraftus the moft early writer of plants, 
except Ariftotle, that has been handed down to us, 
in his account of the palm-tree gives us the very 
procefs mentioned by our correfpondent. ‘‘ 'I'hcy 
“ bring together (fays this author) the males and 
“ the females, which caufes the fruit to continue, 
*•* and ripen upon the trees. Some, from the fimili- 

Y a ‘‘ tude 


* Ariftoteles •jrsfi Ot J'i sp.rai 
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** tude of this to what happens in fig-trees, call ic 
“ caprification ; and it is performed in the following 
“ manner : V/hilc the male plant is in flower, they 
“ cut oft a branch of thefe flowers, and fcattcr the 
dufi: and down therein upon the flowers of the 
“ female plant. By thefe means,’' he goes on, “ the 
“ female does not caft her fruit, but preferves them 
“ to maturity.” Pliny* alfo mentions the like pro- 
cefs. 

Among more modern authors, Profper Alpinus 
gives us at large the manner of the impregnation of the 
female palm-tree by the male, tor the purpofes be- 
fore-mentioned. We have alfo copious accounts of 
the fame procefs by Tournefort §, Kaempfer ||, and 
Ludwig **. As Ksempfer was an eye-witneis, his 
account of this matter is moft to be depended upon. 
He fays, Plena res dignitfimaque admirationis eft 
“ modus palmas faemininas foecundandi. Habet id 
“ tot popularium, Perfidis, Arabiae, iEgypti, nutrix 
inter plantas fingulare, ut animalium exemplo, 
“ mari ftato tempore mifeenda, atque finguli cjus 
“ uteri, quafi conjugali coitu, impregnandi fint ; fe- 
cus omnia fua, quas in lueem prodideiat, fruduuin 
“ rudimenta, indcclinabili aboitu dimiflura. falmi- 
“ colis itaque incumbit, ut imprcgnamlis arboribus 
** quotannis impendant operam, iiquidcin in Ic rc- 
** dundare annonam cupiunt. Modus proeedendi 

“ hie 


* Plinii Hift. Nat. lib. xiii. cap. lr, 
t Alpin. de pLnt. ^gypt, p i6. 

§ Ifagog. inftit. rei herbar. p, 69. 
il Amoen. exvit. p. 706. 

** Diflert. de fsxu plant, p. 29, 



[ 173 ] 

“ hie eft : fpaltac mafculas inclufo tutnentes flore, et 
ad thalami confortium maturo, fub fincm bcbruaiii 
“ ex arboris faftigio extrahuntur ; quibus in longum 
“ difleitis cximuntur fpadices, flofculis nondum of- 
“ citantibus, fed in unam mafiam compadtis con- 
“ ferti. Hos protinus in furculos live bacillos, fpa- 
dicibus ftemininis infcrendos divehun . Pacillos 
“ alii amant recentes, atquc illico infinuare fpadici- 
bus, Cl qui jam lucem nacii funt j lii eos prius 
exficcaiitj etin Mai'tium ufque monfem cuftodiant, 
“ quo liiantibus uteris ad unum omnibus infitionem 
uno adtu et opera inftituant.” 

As I am now upon the fex of plants, I cannot but 
obferve, that although the ancients diilinguiflicd 
rightly, in determining the true fexes of the palm- 
tree, it is the only plant, in which they have not 
erred. Though they called plants of the Ca.mt genus y 
or of others very nearly related thereto, male and 
female, it was upon an imaginary, a falfe principle ; 
and that ufually taken from their fize, the dijflcicnce 
of their leaves, or the figure of their fi uit ; and what 
therefore they have denominated male andfemale,muft: 
not with the modern cxadlnefs be rigoroufly confidered 
as fuch. Thus Ariftotle after having taken no- 
tice that there was the diflindtion of male and female 
oblervable in plants, fays, “ that the male § plant 
“ is more rough and ftrong, the female more weak 
“ and fruitful." And Theophrailus ||, when fpeak- 

ing 

De plant, lib. i. cap. 2. 

iv Tots (,/i lat f.'] I y'ivos 0»M7, 

§ Aiiftot. ibid. 

I I'kntar. h.ftor. lib. iii. to. 
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ing of the male and female pine-tree, fays, that 
“ the Macedonians have trees nearly related to pines, 
“ of which the male is of fliorter growth, and has 

Larder k'u es 5 that the female is taller, and has 
“ its leaves lofter, and more flelhy.” He fays, upon 
his own authority, “ that the wood of the male pine 
“ is hard, that of the female more foft.” ^ Pliny 
alfo in his hiftory gives a like reafon for his dillin- 
guilhing the fex of the pine : he fays farther §, in 
another part of the valuable monument he has left us, 
“ that the moft expert naturalills ailert, that every 
“ tree, and every herb, which the earth produces, 
“ hath both fexes but this is to be underftood in 
the manner I jirft now mentioned ; and fo likewife 
is the diftindion among the more modern botanifls 
in their denominations of feveral plants, fuch as Fr- 
romca, Eupatoriumy Amgallis, P^onla, Bal- 

famitay Filix^ ^iercuSj OrebiSy Launohy Abro- 
tanuMy Cornuiy Folygonuniy Eqmjetum, Mandragora, 
and others, which are termed imaginarily male and 
female j as the difeovery of the real fex of plants 
was referved for the accuracy of the prefent age. 

Befides the beforc-mention’d erroneous principle, 
from which the antients, as well as fume more mo- 
dern authors, determined the fex of plants, tiiorc is 
yet another, which I think riglit to nuiiiion in this 
place j and that is, a denomination of plants from 
their fex, which is abfolutely falfc : and in order to 
elucidate diis pofition, and to fliew at the fimc time 

wherein 


* Lib. xvi, cap, lo. 
§ Lib. xiii. cap. 4. 
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wherein the fex of plants does really confift, I muft 
bog leave to premife, that it is in the flowers 
of vegetables only, that the parts fubfervient to 
generation are produced. Simple flowers (I nfe 
this term in oppofition to the compound flowers of 
the botanifts) are either male, female, or herma- 
phrodite. By male flowers, I would be underflood to 
mean thofe, which arc poflefTed o.ily of thofe organs 
of generation, analogous to the male parts of animals j 
and thefe aie, what former botanills have denomi- 
nated fiar.i'nn and apices, but are nam’d more properly 
by Linnaeus flnee, filamenttm and anthera. The fe- 
male flower is only endowed with parts like thofe, 
which perform the office of generation in females j 
and thefe are the fijtillum and its appertcnanccs, 
which by Linnasus, with his accuflomcd accuracy, 
are divided into three parts ; viz. the germcn, Pylus, 
and ftigma. The hermaphrodite flower, which con- 
flitutes the great bulk of the vegetable creadt^n, is 
pofTefled of all thefe parts in itfclf, and is itfelf thereby 
capable of propagating its fpecies without any fo- 
reign afiiflance j which, by many incontcflable ex- 
periments it has been found neither the male nor 
female flower limply is able to do. 

Much tlie greater number of plants, as I have 
juft hinted, hav’’e hermaphrodite flowers 5 bui tliere 
are feme, which have both the male and female 
flowers gi owing from the fame root. Such arc 
Mays or Indian corn, nettles, bo r, elm, birch, oak, 
walnut, beech, hazel, hornbeam, the pi nc-trcc, pine, 
fir, cyprefs, cedar, the larch-trcc, melons, cucumers, 
gourds, and fevcral others. In many of thefe, tliough 
the male and female flowers are at confldcrable 

diflances,, 
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diftances, the farina Jcect/ndans^ which Providence, 
on account of its being liable to be fpoi’ed by rain, 
or diffipated by winds, has provided in ycat abun- 
dance, is conveyed to the lemale by means of the 
atmofphere. It is this clafs of vegetables, and the 
following, the quantity of the produce of which is 
much more precarious than thofe plants, which have 
hermaphrodite flowers ; as the impregnation of thefe 
laft maybe performed within their own calyx ; whereas 
the former muft neceflariiy commit their farina to 
the circumambient air. It is for this reafon, that if 
during the time of the flowering of thefe plants, the 
weather is either very wet or flormy, their produce 
of fruit will be very inconfiderable, from the fpoil- 
ing or hafly diflipation of the male farina. Thus 
independent of froffs, the fruit of the nut and filberd- 
tree will be mofl: numerous in thofe years, in which 
the months of January and February are the leaft 
flormy and wet j as at that time their flowers arc 
produced. For the fame reafons, a flormy or wet 
May deftroys the chefnuts ; and the fame weather 
in July prodigioufly leffcns the crop of Mays or In- 
dian corn, as its fpikes of male flowers fland lofty, 
and at a considerable diflancc from the female. Jn 
like manner a judgment may be formed of the red 
of thefe. 

Some of the more fkilful modern gardeners put in 
pradice, with regard to melons and cucumers, the very 
method mention’d by Thcophraftus 2000 years ago, 
in regard to the palm-tree. As thefe plants, early iji 
the feafon, are in this climate confined to frames 
and glafles, the air, in which they gro^’'^ is more 
flagrant than tlie open air, whereby the diflribution 

of 
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of the farina facimdanSy fo neccffary towards the 
produdion of the fruit for the propagation of the 
fpecies, is much hindered j to obviate which, they 
colled the male flowers when fcilly blown, and pre- 
fenting them to the female ones, by a droke of the 
finger they fcatter the farina foscukdans therein, and 
this prevents the falling of the fruit immaturely. 

Befides the vegetables before-mentioned, which 
bear both male and female flowers upon the fame 
root, there are others, which produce thofe neceffary 
organs upon different roots. In the number of thefe 
are the palm-tree (the more particular fubjed of this 
paper) hops, the willow-tree, mifletoe, fpinach, 
hemp, poplar, French and dog’s mercury, the yew- 
tree, juniper, and feveral others. Among thefe the 
Valifneria of Linnjeus, as to the manner, in whicli 
its male flower impregnates the female, is one of the 
mod Angular prodigies in nature. The manner of 
this operation is figured by Micheli, in his Mova 
plant arum generUy and defcribed by Linnseus, in the 
Hortus Cltfhrtiams. As that elaborate and expen- 
■ five work is in very few hands, in fuch only as owe 
it to the munificence of Mr. Clifford of Amderdam, 
of which number I with pleafure acknowlege myfelf 
one, I will here lay before you a fliort account 
thereof: 

The Valifneria grows in rivulets, ditches, and 
ponds, in many parts of Europe. The male plant, 
which is continually covered with water, has a fliort 
dalk, upon the top of which its flowers are pro- 
duced. As this top never reaches the furface of the 
water, the flowers are thrown off from it, ahd come 
unopened to the furface of the water j where, as 

Z foott 
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ibon as tliey arrive, by the aftion of the air, tliey 
expand themfelves, and fwim round the female flow- 
ers, which are blown at the fame time. Thefe lall: 
have a long fpiral foot-ftalk, by which they attain 
the furface of the water, and remaining there in 
flower a few days, are impregnated by the male 
flowers detached from the ftalk at the bottom. This 
operation feems to be thus direded, as the farina 
jcecundam could not exert its effeds in fo denfe a 
medium as water j and we find, that even the her- 
maphrodite flowers of water-plants, fuch as thole 
oi potmmglton, ranunculus aquaticuSy hottsmUy and 
nymphaay thefe, I fay, never expand themfelves, un- 
til they reach the furface of the water. 

But to return : it was not poffible for me, with- 
out premifing thefe things, to make evident what I 
juft now mention’d, in relation to the falfely deno- 
minating the fexes of plants j as it is to this laft clafs 
that the wrong application has been made by bota- 
nical writers. This error feems to have been firfl 
introduced fo early as by Diofeorides, and has been 
continued through a great variety of writers even to 
our own time. It is mofl: certain, that thole plants, 
which produce the feed, ought to be confidcrcd as 
females j but it happens that in the French and dog’s 
mercu^, the feeds are produced in the female plants 
by pairs} and thefe are contaijied in a capfulc, 
which was thought to refemblc the fermrn of ani- 
mals; and from this tefticulated appearance they 
called thefe plants males, and tlie others females, 

3 Thus, 
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Thus, for example, Diofcorides *, when treating of 
tnercurialh, or what we here call French mercury, 
fays, that “ the feed of the female is produced in 
“ bunches, and is copious} that of the male grows 
“ near the leaves j that it is fmall and round, and is 
diipofed in pairs like teiHcles.” DodoniEus, Lobeh 
Dalechamp, John and Cafpar Bauhin, Morrifon, 
Tournefort, and Boerhaave, in their feveral works, 
have in this followed Diofcorides, and have denomi- 
nated the feed-bearing plant of this kind, the male ; 
and the other, the female. Fuchfius and John Bau- 
hin likewife call the cynocrambe or dog’s mercury, 
which bears fruit, the male; and the fpiked one 
with male flowers only, the female. This miftake 
is obfervable in hemp §, hops, and fpinach. 

We obferve, that the operations of nature are car- 
ried on mofl: ufually by certain general laws, from 
which however fhe fometimes deviates- Thus al- 
moft all plants have either hermaphrodite flowers, or 
male and female flowers growing from the fame 
root, or male and female flowers from different roots ; 
but there are a few of another clafs, which from the 
fame root furnifh either male and hermaphrodite 
flowers, or female and hermaphrodite flowers. Of 
this kind are the mulberry-tree, the mufa or plantain- 
tree, white hellebore, pellitory, arrach, tlie afli-trec, 
and a few others. But of this clafs the empetru7n 

Z 2 or 
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or berry- bearing heath is the moft extraordinary ; as 
of this are found Ibme plants with male flowers only, 
others with both male and female flowers feparately, 
and ftill others with hermaphrodite flowc; s. 

What Pere Labat mentions in his Voynge a t Ijniue 
occidentale fhould likewife be taken nodee of here. 
This author, after having laid down the difil • ent me- 
thods of impregnating the female palm-tree by the 
male, fiys, that this procefs is not abfolutcly ncccf- 
fary for the production of dates ; for being at Marti- 
nico, he there faw growing by an old convent near 
the place, where they anchored, a pahn-tr^ e bearing 
dates, although the only one of its kind which 
was thereabouts. Whether it w'as male or female, 
he did not pretend to determine, but was cc tain, 
that there then was none, nor had been onc, within 
two leagues of the place where it grew. He dorbts 
indeed, whether or no this tree bearing fruit did 
not proceed from the jarhia fcecimdons of the male 
cocoa tree, which is a fpecies of palm, and which 
grew in abundance near the tree that bore date : b /t he 
obfr-rves, thut the ftones of thefe dates did not vcgc- 
tare, and that thofe, wlio were defirous of propa- 
gating date-trees, were obliged to i)lant the Earl'aiy 
dates ; as he believed the others had not the germ 
proper to produce the ticc. From this account it is 
very obvious, that the pahu-ticc hcic mentioned 
was a female, in which diough the fruit ripened, it 
was in fuch a ftate of iinpcrfceiion, as not to be able 
to propagate its fpccies. In this manner we have 
eggs furnilhed ua by hens, even without a cock ; 
but thefe eggs produce no chickens. What this 
father fays of the female palm-tree’s bearing fruit 

without 
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without the affiftance of the male, our very Ingenious 
and worthy brother Mr, Milkr ifllircs me, has been 
fully confiimi-d to him by feverai perfons : and John 
Bau .in an audior of great credit, deferibes and 
figures the whole fi udtification of a palm-tree, which 
hnnfcjf law gi owing at Montpelier, and which not 
only produccu branches of male flowers, but a’ lb fe- 
maiL. one bear.ng dat..s. i't Ray many years af- 
ter tells us in his infeury of plants §, that he himLif 
at ryontpeiicr faw this very remarkable tree men- 
tio.ied by John Bauhin. 

This variety in the frudlifleation of the palm tree, 
lii'guiar as it may feem, has been likewife obferved 
ii'. feme few others. The learned Jungius, in his 
D'ix.JuO'ia ll- mentioning that dais of trees, which 
arc male and female in different parts of the fame 
tme, fa^s, “ that trees of tl.is kind, when they 

have for many years produced flowers without 
“ frui . afterwards produce fi uit w thout flowei s. 
“ 1 his, he thinks, fhould be furtljcr inquired 
into.” This, fince Jungius’s time, has been done, 
a* d it has been found that fometlmes fomc of 
the trees of this clafs are whohy male, while 
young j but as they auvance in age, they Jiave flow- 
ers of botii fixes, and afterwards become intirely 
female, 'rhis fadt Mr, Miller has frequently him- 
feif obferved in he mu'berry-trce j and the Chevalier 
Rathg>.b, at prefeat the emperoi’s minifler at Ve- 
nice, 


* Hift. plint. tom. i. p. 351. 

§ Riii hitt. pi.int, om.i'. p. 1354, 

11 Cap, iv. p. 145. Ubi aliquot amoi fores tidermt Jme frttSiu^ 
deinde fruSius ferre fine fere^ quod amplius obfetvandum. 
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nice, a gentleman excellently well verfed in whatever 
relates to Vegetation, has obferved, that a large len- 
iifeus^ or maftich-tree, near his garden, had for 
thirty years produced only male flowers, but that 
for three years pafl: it had produced plenty of fruit. 

The foundation of the difeovery of the real fex of 
plants, which is of no lefs importance in natural hiftory, 
than that of the circulation of the blood in the animal 
CBConomy, was laid by the members of this learned So- 
ciety j although much of the honour due to them is at- 
tributed by foreigners to the late ingenious Monfieur 
Vaillant of Paris : and this may have arifen from our 
language not being generally underftood upon the con- 
tinent. Sir Thomas Millington *, fometime Sedleian 
ledurer of natural philofophy at Oxford, as %ve fee by 
our wortliy member Dr. Crew’s anatomy of plants §, 
feems firft to have afligned a more noble purpofe to 
the fiamina and apices of flowers, than that which 
had been attributed thereto by preceding writers, 
and by Monfieur Tournefort afterwards j viz. that 
of fecreting fome excrementitious juices, which were 
fuppofed hurtful to the embryo’s of the fruit. Sir 
Thomas conjedtured, and rightly, “ that the fiamina 
“ and apices ferved as the male for the generation 

of feed.” This hint, which was afterwards ad- 
opted by our learned brother Mr. Ray, in the preface 

to 


■* Dr. Grew calls Sir ‘Thomas Millington Savilian profe/lbr, 
which is a miftake. See Wood’s Fajii. Oxon. vol. ii. ccJ. 126. 
2cl edit, 

§ Page 1 71, 
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to his Sylloge Jiirpium exterarum^ Dr. Grew carried 
farther, as we find by his works i and it was followed 
by [j Rodolphus Jacobus Camerarius, profeffor at 
Tubingen: but our very induftrious and fagacious 
member IVIr. Morland * purfued long after this in- 
quiry ftill much higher, as we fee by his excellent 
memoir publilhed in the Philofophical TranfaBionSy 
to wliich I muft beg leave to refer you. After thefe, 
Meffieurs Vaillant and Geoffroy illufirated and 
ftrengthened thefe difcoveries by very curious and 
well adapted experiments j fo that at prefent nothing 
feems wanting for the confirmation of the truth of 
this dodrine. 

So much for the difcovery of the fex of plants in 
general, upon which profenor Linnasus of tJpfal has 
founded his fyftem of botany, at prefent fo much 
and fo well received. Whoever therefore would con- 
fider minutely the ftrudurc of flowers and the almoft 
infinite variety of the number and difpofition of their 
parts, may confult Linnaeus’s Phtiofophia botanica 
lately publifihed, where this fubjed is treated in a 
very copious and inftrudive manner. 


11 Vide cpiftol. de fexu plant. Tubing 1694. 
* Philofoph. Tranf. numb, 287. 
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XXVI. Two Leiters of Mr. ]ohxin2,m{ori of 
Cambridge m New England, to Mr, 
Peter Collinfon, F R. S, concerning a 
Jmall Species Wafps. 

SIR, Cambridge, 29 July, 1748, 

Read May 9. A BOUT the 28 of May laft, I difco- 
cover’d hanging to the roof on the 
inlide of my green houfe (which is of wood) fome- 
thiijg about the iize of a child’s farthing ball, in 
fhape like a P/ovence rofe full-grown, before it opens, 
that is, a round bottom, ending in a blunt pointj at 
which point is a round hole, large enough for infcdts 
(fomething lefs than a wafp) to go in and out at. I 
foon perceiv’d, that it was die work of infedfs, a fmall 
fpecies of wafps. They have fix legs, black next to 
their body, then yellow, ending in cinnamon-colour. 
Some have 6 and 7 rings, of a bright yellow colour, 
round the tail part of their body, with fmall hollows 
or indents on the upper parts. The divifions between 
the rings are of a bright jet colour; the face is yellow ; 
on the hc.ad arc tw’o horns, 

Thefe little infedts are very induftrious in making 
their neft. The top of it is fallcncd or glcwcd to 
the cieling, and is formed of many round coverings, 
one within another, yet not touching each other, by 
the 8 part of an inch. Probably this fpace is left to 
make their cells, in which they lay their eggs. Thefe 
coverings have been repeated until there are now thir- 
teen finifhed, ranging equally one over another. 


It 
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It is mofl curious to fee their manner of work- 
ing. As this performance is moft externally, I have 
an opportunity of feeing every minute circumfiance 
of this operation, which is carried on with as much 
pains and application, as (but I think I may fay wdth 
more ikill and contrivance than) the honey-bees, 
who are beholden to a hive or hollow tree, to 
fabricate their combs in j whereas thefe little animals 
are the ible builders of the outward Wal's, as well 
as the interior parts of their dwellings. They range 
about for the materials, but with all my endea- 
vours I could never obferve, from whence they were 
colledted ; only this I know, that they bring a little 
lump of dark- colour’d pafte between their fore-leg's, 
about the fize of a radifli-feed. This they carry fiift 
to the ifllide of the covering, which they are about 
to finiih, and ilay near half a minute, I fuppofe to 
work fome of it on that fide : then they return with 
the greatefi: part, to enlarge it on the outfide, which 
they execute in a mofi: dextrous manner (as I have 
many times feen) by taking the pafte from between 
their legs with their mouths (which open crofs ways 
to their body) and fixing it on the edge of the cover- 
ing, working backwards, for about an inch at a 
time in length, and then Ipread and fmooth it with 
their horns. This is all performed in about two mi- 
nutes, and they are feldom more than five days in 
finifliing a whole cover. By the nicefl: obfervation I 
could make, their number is between 20 and 30. 
They feem no- ways hurtful ; and are fo intent on 
their bufinefs, that if 3 or 4 people at a time are 
looking within fo many inches of their neft, they 
neither attack them, nor forbear to carry oh the 

A a public 
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public work, which is now 5 inches diameter, and 
about 4 deep. In my next you fliall hear further 
how this little colony goes on. I am. Sir, 

Your moH: humble fervant, 

John Harrifon, 


SIR, Cambridge, Dec. 22 1748. 

W HAT I have further to add to my former ob- 
fervations on the pretty infedts, that were 
building their neft in my green-houfe, is, that they 
continued tfaeir work, in the fame manner as before- 
mention’d, untill they had finilhed i y coverings one 
over another, and began three more, which they 
never completed, but one is more finifhed than the 
others. 

About the i6 of Auguft there was a ceiTatioiv of 
their ufual induftry. I could only obferve |One or 
two in a day at work, which continued to the 26, 
when they quite gave over adding any more to their 
neft. tSince that, I could only fee one or two going 
in and put once or twice a day, for about a fortnight 
after. In that time I oblerved two of thefe infe« 5 ls 
come out of their neft, of an extraordinary at 
leaft one third larger than thofe, that built the neft. 
Thefe feem to me, and undoubtedly are, the pa- 
rents or queens appointed by the all-wife Creator 
for continuing their fpecies, as their lluggilhnefs has 
a near analogy to the queen-bees, that are fometimes 
feen to come to the mouth of the hive, without any 
ether leemingbufinefe than to take the air, andlhew 

themfelves. 
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themfelves, and then return into the hive again. 
About the d or 7 of September, I faw the laft j none 
have fince been feen. 

As thefe infedis are new to me, and to all who have 
feen them, I cannot fay any thing certain of their 
future progrefs j but, if I may compare them to, as 
they moft refemble the hornets, in their making 
and hanging up of their neft, the queens will only 
furvive, and each in the next fpring be the founder 
of a new colony. The common wafps are under 
the fame regulation. The males all die at the ap- 
proach of winter, and leave but very few females to 
furvive them. This is wonderfully contrived to pre- 
vent the increafe of fuch noxious animals j whereas 
the bees, fo beneficial to mankind, furvive the win- 
ter, unlefs robbed of their honey, which is their 
fupport during that feafon. 

I have had at leaft f oo learned gentlemen of this 
univerfity to fee tliefe infefts, and their operations. 
Is it not very remarkable ? Not any one of them had 
ever feen tlie like, or could give any fimilar account 
of any thing of this nature. 

I have waited with impatience the coming of the 
Ipringi but, to my great difappointment, none of 
my pretty little inmates returned to their nefl: j 
which makes me conclude, that it is their annualjwork. 
This determined me to take it down carefully ; and 
as I promifed to fend it you, I defire your accept- 
ance of it, and of one of the infedis. I hope it will 
prove an agreeable entertainment to you and your 
curious friends. I am, Sir, 

Your moft obliged humble fervant, 

John Harrifon. 

XXVII. 
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XX Vn. A Letter from Dr.T. Coc, 

Jkian at Chelmsford in Efiex, to Dr. 
Cromwell Mortimer, Seer. R. S. coticeim- 
ing Mr. Bright, the fat Ma?t at Malden 
in Effex. 

S I R, Chcliiiifoid, Apal i6, 1751. 

Read May 9. T" N OW fend you a plain but true and 
J[ authentic account of an extraordinary 
man, whom you yourfelf have feen, and whom I 
have known ever iince he was a boy, viz. Mi*. 
Edward Bright, grocer, late of Malden in Eflex, who 
died there the 10 of November laft in the 30 year 
of his age. He was a man fb extremely fat, and of 
fuch an uncommon bulk and weight, that I believe 
there are very few, if any, fuch inftances to be 
found in any country, or upon record in any books j 
at leaft I have never heard or read any genuine ac- 
count of a man, who was equal, or even came near 
to him m weight. I know, that Dr. Allen, in his 
Syncpjis univerfa medicina praSfica., quotes Senner- 
tus for a woman of 450 pounds, and for a man, 
who weighed 600 pounds j and Chambers, in his 
Didtionary, mentions the {iinie precifely in the lame 
way j which therefore I fuppofe he took from Allen. 
But the numbers are falfly printed in Allen j for, as 
they ftand in Sennertus cap. de corpulentia nimia^ the 
weight of the woman is 480 pounds, and that of 
the man feveral pounds more than 400. 

Jf the following ftory of Mr. Bright diould exceed 
the faith of any in this prefent age, tliere are a great 

many 
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■ many wltneffes, who can atteft it : and if pofterity 
ihall find themfelves at a lofs to believe it, upon this 
bare relation, they may have further evidence, if they 
will be at the pains to confult a public record of the 
corporation, made by the order of the prefent magif- 
trates j and alfo the regiller of the parilh of All Saints 
in Malden, where he was buried j in both which 
they will find the main fa£ts properly vouched. 

Mr. Bright was defeended from families greatly 
inclined to corpulency, both on his father’s and his 
mother’s fide. Many of his anceftors and relations 
have been remarkably fat, though very far inferior 
to him in bulk. He was always fat from a child, 
and yet very firong and adive, and'ufcd a great 
deal of exercife, both when a boy, and after he be- 
came a man, which he continued to do till within 
the lafl: two or three years of his life, when he be- 
came too unwieldy. He could walk about very 
well, and nimbly too, having great llrengtli of muf- 
cles ; and could not only ride on horfeback, but 
would fometimes gallop after he was grown to 
between 30 and 40 ftones weight. He ufed to go 
to London about his bufinefs, till the journey of 40 
miles, and going about there, became too great a 
fatigue to him j and he left it off for fome years be- 
fore he died. But he was grown to fuch a fize be- 
fore he left it off, that he was the gazing-ftock and 
admiration of all people, as he walked along the 
ftreets. In the laft year or two he could walk but a 
little way, being foon tired, and out of breath, and 
travelled abroad but little, and that in a chaife. He 
was fo large and fat a boy, that at the age of 1 2 years 
and a half he weighed 10 ftones and 4 pounds horfe- 

man’s 
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man’s weigjit, i. e. 144 pounds And he increafed 
in bulk, as he grew up, fo that in feven years more, 
that is before he was twenty, he weighed 24 ftones, 
or 3 3 6 pounds. He went on increafing, and probably 
in pretty near the fame proportion. For the lafl: time 
hewas weighed, which wasabout thirteen months be- 
fore he died, his weight was 42 ftones and 12 pounds, 
with only his waiftcoat, fliirt, breeches, and ftockings 
on; and thefe cloaths being afterwards weighed, 
were foxxnd to be 16 pounds j fo that his neat weight 
at that time was 41 ftones and 10 pounds, or 584 
pounds. What his exad weight was at the time of 
his death, cannot be told : but, as he was manifeftly 
grown bigger fince the laft weighing, which he him- 
fdif, and every body about him, were fenfible f)f, if 
we take the fame proportion, by which he had in- 
careafed for many years upon an average, viz. of about 
2 ftones a year, and only allow 4 pounds addition for 
laft year, on account of his moving about but very 
little, -while he continued to eat and drink as before 
(which allowance is perhaps lefs might be granted) 
this win bring him to 44 ftones or 616 pounds neat 
weight And that I find by the judgment of tlie 
moft reafonable people, who knew him well, and 
faw him often, is reckoned a very fair and modtft: 
computation, and the loweft, that can be made. 

As to his mcafure, he was 5 feet 9 inches and a half 
high, jffis body round the cheft juft und^pr the arms 

meafured 


* There is at this time at M-iWtn' a boy not 14 years old fno 
relation to Mr. Bright) who weighs as much. Tulpius Olf. medic, 
lib. 3. cap. 55. tells of a boy of vaft bulk and ftrength, who at 5 
years of age, weighed 150 pounds ; but does not fay what became 
■of him afterwards* 
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mealured 5 feet 6 indies, and round the belly 6 
feet 1 1 inches. His arm in the middle of it was z 
feet a inches about, and his leg a feet 8 inches. 

He had always a good appetite, and, when a youth, 
ufed to eat fomewhat remarkably } but of late years, 
though he continued to eat heartily, and with a good 
relifli, yet he did not eat more in quantity than many 
other men, who, we fay, have good ftomachs. 

As to drink, though he did not take any liquor 
to an intoxicating degree, yet perhaps upon the 
whole he drank more, than might have been' ad- 
vifeable to a man of his very corpulent difpolition. 
When he was a very young man, he was fond of 
ale and old ftrong beer j but J(br fome years paft his 
chief liquor was fmall beer, of which he commonly 
drank about a gallon in a day. In other liquors he 
was extremely moderate, when by himfelf, fome- 
times drinking half a pint of wine after dinner, or a 
little punch, and feldom exceeding his quantity; 
hut when he was in company, he did not jcorufine 
himfelf to fo fmall an allowance. 

He enjoyed for the moft part all his life as good 
health as any man, except that in the laft 3 yearn, 
he was two or three times feized with an infianama- 
tion in' his leg, attended with a little fever; and every 
time with fuoh a tendency to mortification, as to 
make it nece](fery to fcarify the part. But by the 
help of fcarification and fomentations, bleeding largely 
once or twice in the arm, and purging, he was, al- 
ways foon relieved. I fay bleeding largely, for it was 
always the cuftom with him, to have not kfs than 
two pouni# ihfosd •taken nway at n timae. And he 
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■was no more fenfible of the lofs of fuch a quantity^ 
than another man is of twelve or fourteen ounces. 

He married when he was between twenty-two 
and twenty-tliree years old, and lived a little more 
than feven years in that flate : in which time he had 
five children born, and left his wife with child of 
tlie fixth, near her time. 

There was an amiable mind in this extraordinary 
overgrown body. He was of a chearful temper, and a 
good-natured man, a kind husband, a tender father, a 
good mailer, a friendly neighbour, and a very fair 
honeft' man. So that he was beloved and refpedled 
by all, who knew him, and would have been as 
much lamented by his acquaintance, as any man in 
any ftation of life ever was, had it not been, that 
they looked upon him for feveral years as a man, 
who could not live long; and out of regard and 
compaffion to him, confidered his life as a burthen, 
and death as a happy releafe to him, and fo much 
the more, as he thought fo himfelf, and wiihed to 
be releafed. 

His laft illnefs, which continued about fourteen 
days, was a miliary fever, as I am well informed by 
the apothecary, who attended him. It began with 
pretty ilrong inflammatory fymptoms, a very trou- 
blefome cough, great difHcuIty of breathing, 
and the eruption was extremely violent. For feme 
days he was thought to be relieved in the other 
fymptoms by the eruption : but it feems to be no 
wonder at all, that his conftitution was not able to 
llruggle through fuch a difeafe, which proves fo fatal 
to many, who appear to be much more fit to grapple ' 
with it. 


His 
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His body began to putrify, very foon after be was 
dead j fo that notwithftanding the weather was cool, 
it became very ofFenfive the next day, before they 
could get a comn made. As the corps was of a fur- 
priling bulk, the coffin muft be fo too. It was g 
feet 6 inches broad at the Ihoulders, z feet 3 inches 
and a half at the head, 22 inches at the feet, and 3 
feet X inch and a half deep. 

Great numbers of people came to fee the coffin, 
while it was making } and at the funeral there vr?/ 
a vaft concourfe, not only of the town, but u on 
the country for feveral miles round about, oat oi 
curiofity to fee, how fuch a corps could be got to 
the ground. It was drawn to the church on a low- 
wheel’d carriage by ten or twelve men, and was let 
down into the grave by an engine fixed up in the 
church for that purpofe. I am, 

S I R, 

Your moft humble fervant, 

T. Coco 
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XXVin. Th EffeBs of the Hyofcyatpus al- 
bus, or white Henbane ; in a Letter to- 
John Pringle, F. R, S. from Dr. John 
Stedman, late Surgeon-Maior to the Re- 
gifnent of the Royal Grey Dragoons^ 

S -I R, Edinburgh, Ofl:ob. 2, 1750* 

Read May iS-XN the month of Auguft 1748, whilft 
X ^he Greys were tantoon’d in the vil- 
lage of Vucht near Boifleduc in Dutch Brabant, five 
men and two women of that regiment having eaten 
of the leaves of the hyofeyamm afbuSy fhred and boiled 
in broth, were foon after feized with a giddinefs and 
ilupor, as if drunk* I law them about three hours 
after having eat of it 5 and then three of the men were 
become quite infenfible, did not know their com- 
rades, talk’d incoherently, and were in as high a 
delirium, as people in the rage of a fever. All of 
them h^ low irregular pulfes, Haver’d, and fre- 
quently chang’d colour ; their eyes look’d fiery, and 
dbey catch’d at whatever lay next them, calling out, 
that it was going to fall. They complain’d of tlieir 
tegs being powerlefs. I mix’d what ipccacuana I had 
with me in warm water, and made them drink it j 
and afterwards threw in as much warm water and 
oil, as I could prevail with them to fwallow. Thofe, 
who were not infenfible, vomited freely, and were 
relieved by it. Two of the three affeded with de- 
lirium, tho’ they drank great quantities, did not vo- 
mit, but had profufe fweats, and pafs’d plejity of 

urine, 
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urine, by wbich they were likewife fomewhat re- 
Jiev'd. The third of thefe was obftinate, nor could 
re prevail’d upon to do any thing. The fymptoms 
svith him continued longer, and were more violent. 
He was fo reftlefs, that,, notwithftanding he could 
not walk, two of his comrades were not able to 
keep him in a chair. Next morning they had no 
otlier complaint than people commonly have after 
•great drinking} but -afterwards (tho' the danger feem’d 
over) fome of them complain’d of feeble jefs and a 
weight at their ftomachs j others, of gripe-, ftitches, 
headach ; and all of them were vertiginous at times, 
Thefe complaints continued above a month after the 
accident. One of the women had her hands ftiif 
and fweU’d } whether from the adion of the vomit, 
or the force of the poifon, I know not. The man, 
who pull’d thefe leaves in miftake for another plant, 
faid, that from the neareft conjedure he could make, 
there might be from fifteen to twenty leaves, boil’d 
in about ten quarts of water. They did not eat one 
half of that quantity,' and the poifon began to dif- 
cover itfelf with fome of them in half an hour. 
This feem’d to be the hyofeyamus major alhus of Caf- 
par Bauhinus, It is eafily known by its large du&ifh 
bell-flower } but if not in the flower, the remark- 
able nolfome fmell of the leaf, fomewhat narcotic, 
if once known, will ever after difeover it. 

Some time before this accident, we had a proof of 
the effed of the yew-tree upon fome of our horfes : 
they were put into an orchard, where they cropp’d 
the 'branches of thefe trees, and about four hours 
after, without, any previous fymptom of diforder, 
dropp’d down, and after a ftruggle of a nfuriute or 

Bb 2 two' 
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two died. This was probably about the titne^ that 
she juice enter’d the blood. 


Remarks by Mr, William Watfon, K R, S. 

Upon reading the above paper, Mr. Watfon obferv’d, 
rhat the effefts therein mentioned could not aiife 
from the hyofcyamus albus^ or white henbane, as Dr. 
Stedman imagines j that plant, froin the concurrent 
teftimony of the beft botanical writers, not being 
found fo hx north as Brabant : but the mifchief was 
done by the hyofaamm niger^ or black henbane, 
which grows plentifully there, as well as almoft all 
over Europe in uncultivated places, and by the fides of 
roads. The white on the contrary is fown in gar- 
dens, and not found fpontaneous in higher latitudes 
than the fouthern parts of France. 

Dr. Stedman’s defcription demonftrates likewife 
fhe above plant to be the byofcyamus niger^ as he 
fays, that ** it is known by its dulkifh bell-flower.” 
The flower of black henbane is of that hue, being 
of a yellow colour interfperfed with veins of purple; 
whereas the flower of the white henbane is of a 
pale-yellow colour. 

This error arifes from the improper denomination 
ibapofed upon many plants by the ancients, and 
which has been preferved even lince the revival of 
letters j which, to one not very wdl acquainted with 
botany, is liable to miftead.. Thus, in the cale be- 
fore us, the leaves of the black henbane are very 
little lefs white than thofe of the white j but this 
denomination took its rife from the different colour 
®f their feeds. In fuch cafes therefore, without 

being 
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Being well acquainted with the fpecific difference of 
each plant, before it ripens its feed, it is not a little 
difficult to diftinguiffi them one from the other. 
This fpecific difference will be heft furnifhed by the 
leaves. Thus in the henbane, the leaves of the white 
are placed upon long footftalks ; thofe of the black 
have none, but the lower extremity of the leaf lur- 
rounds the ftalk. 

XXIX. Hhe beji Proportions Steam-Engine 
Cylinders, of a given Content^ confderd j 
hy Francis Blake, EJq\ F* R. S. 

Read May aj f fire-engine, or (to term it more 

X properly) the ffeam-engine, for 
draining of mines, is a mafter-piece of machinery, a- 
very caphal contrivance in the works of art, and me- 
riting oui attention for farther improvements. This 
is univerfally allowed, as well upon account of the 
theory it is founded on, as its ufefulneff in pradlice. 
And is it arriv’d then at the laft degree of perfedtion,. 
that we appear at a ftand ? I think not. The pro- 
digious veflel of water to be kept always boiling, 
when only an inconfiderable part of it is employ’d in 
the work, favours too little of the frugality of nature, 
which we ought ever to imitate. But waving that 
now, what I would inquire into here, and endea- 
vour to regulate, is, the cylinder’s proportion of, the 
altitude and bafc } which hath not, as I know of, 
been hitherto noticed, 
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It is evident, in the firft place, filrom a fundamen- 
tal law of mechanics, that, the content of the cylin- 
der remaining the feme, the quantity of water dif- 
charged at each lift will in all cafes be equal, by only 
changing the diftance of the center of the pifton from 
the fulcrum of the balance. You will agree like- 
wife (for I fuppofe the principles and working part 
to want no defcription) that the excefs of the pillar 
of atmofphere above that of the water is a weight on 
.the pifton, driving it to a depth of five feet, or there- 
about, by the prefent conftrudtion, witl]|j^e cavity 
of the cylinder ; acceleratedly till fridtion and an im- 
pediment from the fteam, which remains in tlie cy- 
linder even after the jet d’eau, and is incieafed in 
elafticity, whilft its bounds are dimin fil’d, fhall equal 
the accelerative force j and that then again the pifton 
is retarded the reft of the way. It may be convenient 
to remark too, that if the rarefadlion be fo complete, 
that the defeent would be greater than the confti uc- 
tion admits of, the retardation is augmented by a 
brachium of the balance prefling upon fprings. But 
to fay nothing of fridion here, we can, notwith- 
ftanding this diminution of force by the remainder 
of fteam within the cavity of the cylinder, dwmon- 
ftrate the ratio of the velocities, and the times of 
defeent of the piftons, in cylinders of unequal alti- 
tudes, to be exadly the fame, as if the refiftance 
'Was nothing j whence we fhall without difficulty ar- 
.rive at feme conclufion in this matter. 

'JWJV is the working-part of a fteam-engine cylin- 
der, of the ufual height, equal in diameter to a 
jfhorter one and the rarefadion in both ©f 
them being fuppofed the fame, 

and 
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and may reprefent the excefs of the atmo- 

Ijphere’s weight above the pillar of water, the refin- 
ance to the piftons from the remainder of fteam, and 
the elFed:ive force, refpedively, e.g. at the beginning 
of the defeent. Take, then, every-where ak : AK : : 
an : AN^ and at all fimilar pofitions the reliftance 
be of mn and. force kc on its pifton will equal the 
refinance. BC of MN and foice K on its pifion ; 
and by what Sir Ifaac Newton has demonfeated 
{^Book I. Prop. ^9 ) of the defeent of bodies, we have 
'\Pakc~r : V : : celerity in k : celerity in K. But 
Aefe areal^being evidently as the correfponding pa- 
rallelograms kq and and they again as their 
heights, the celerities generated aie in the fubdupli- 
cate ratio of a ki AK., as tho’ the refinance had been 
nothing j and by an obvious enough reafoning from 
the faid propofition, the times alfo appear to be in 
the above-mention’d ratio j which ratio is not any 
way varied*, tho’ the refinance prevails from the in- 
terfeding points O. 

Now, to apply what has been faid to the bulinefs 
in hand } if TJV be a cylinder of equal content with 
the cylinder MN the quantity of water delivered by 
both will, as a confequence of the fundamental law 
of mechanics obferved above, be the fame at each 
lift : but the cylinder TWh no higher than nm, and 
ex hypotb. their rarefadions are equal ; and therefore, 
by what has been proved with regard to the times, 
the time of the pifion’s defeent in 'TJV will b e to that 
of the pifion’s defeent in MNi’.'s/ 
whence in any given time the broad cylinder 'TfK 
will perform more than the longer one MN of equal 
content, and that in the. ratio of their diameters j 
’ k * for 
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for ® ‘ x_E^= K31* X jIN, ex l^tk E^AN 
: : and confequently ^EW\ AN ; : 

MA ; ET, The fridlion too is dirainiflied with the 
flownefs of the motion, and becaufe the periphery 
increafes in a lefs ratio than does the area of a circle. 

The refult of the whole then is in favour of the 
broad cylinder j and ftill the broader the better j for 
unlefs fome mechanical confiderations Ihould limit 
the problem, ’tis evident in a geometrical lenfe, that 
there is no limitation. A difadvantage might aiife 
perhaps to the effedt of the jet d’eau from thus in- 
creafing the breadth j which however would be re- 
medied, I think, by a number of thefe jets : but be 
that as it will, ’tis certain, that to augment the dia- 
meters, and diminifh the lengths of the fmaller kind 
of cylinders, now ufed, could have no fuch incon- 
venience, nor fail of being attended with an augmenta- 
tion of force. 

What I think might be further obferved for the 
improvement of this engine is in the boiler and 
fream, but more connedled with experiments j which 
ihould I have an opportunity to make, I may refume 
j)erhaps the iubjedt, if they anfwer my expedlation. 
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XXX. Mr. John BradleyV Ohfervation of 
the Occultatim of Venus by the Moon ; 
communicated by Mr. James Short, F. R.S. 

Read juneS-lt Gael Morris having favour’d me 

1751- with the ohfervation of the late oc- 

cultation of Venus by the moon, taken at Greenwich 
with great exadlnefs by Mr John Bradley, I am in- 
duced to lay the fame before the Royal Society, in 
order to fhew its very near agreement with thofe 
phafes, which Dr. Bevis dbferved at my houfe in 
Surry-ftreet, allowing for the difference of meridians. 
I muff take notice, that, befides the advantage of a 
lix-foot reflector with a great magnifying power, 
which fhew’d the planet’s limb veiy well defined, he 
had alfo another, which the dodor had not, I mean 
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a very fcrenc air, free from fmokc, which cnahlcd 
liim to difeorn and keep light of the moon during 
the whole occnltotion, f ) that he might ohferve the 
moment of the cmeriion with the fame certainty, 
as that of the iramerlion : for Mr. Canton, with a 
refledor of 1 8 inches only, that day plainly faw the 
moon at his houfe in Spital-ficlds. 

The Greenwich Obfcrvation. 

Apparent time, n f f 

1751 April ly, 22 41 45 Theiirft contad; doubt- 
ful to I fccond. 

42 1 8 Quite inrmerged. 

23 If 36J- Began to emerge. 

16 H-i Wholly t merged. 

16, I 39 12 Venus paffed the meri- 

dian. 


J. Short. 


XXXI. An Account of Mr. Rcnjaniin I 'rank- 
ling Treatife., lately pi/blijhcd, intituhid^ 
Experiments and Obfervations on Elcdri- 
city, made at Philadelphia in America 5 
■ ^/Wm.Watfon, F,R.S. 


Read June yTR. Franklin’s treatife, lately prefented 
* xVX to the Royal Society, conlilU of four 
letters to his correfpondent in England, and of an- 
3 ether 
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Ollier part intituled “ OpitiionvS and cojijedlurcs con- 
“ corning the properties and cffc6b o'" the clcdrical 

matter ariling from experiments and ublervadons.'’ 

I'he four letters, the laft of which tontains a new 
hypothclis for explaining the fevcral phienoaiena 
of thunder^gufts, have either in the whole or in pait 
been before communicated to the Royal Society. It 
remains therefore, that I now only lay before the 
foriety an account of the laker part of this treatife, 
as well as that of a letter intended to be added 
flicreto by the author, but which arrived too late 
for publication wicli it, and was therefore communi- 
cated to the Society by our worthy brother Mr. I’etcr 
Collinfon. 

This ingenious author, from a great variety of 
curious ami well-adapted experiments, is of opinion, 
that the clcdrical matter confifls of partieks ex- 
tremely fubtil j fince it can permeate common mat- 
ter, even the denfeft metals, with fuch cafe and free- 
dom, as not to receive any perceptible rehllancc : and 
that if any one fliould doubt, whether the clcdtrical 
matter palfcs through the fubftance of bodies, or only 
over and along their furfaccs, a fliock from an clcdlri- 
fied large glafs jar, taken through his own body, will 
probably convince him. 

Eledtrical matter, according to our author, difrer.s 
from common matter in this, that the parts ol' the 
latter mutually uttradt, and tliofe of th(‘ former mu- 
tually repel, each otltcr ; hence the divergency in 
a ftreani of cledlrificd cfHuvia § : but that, tho’ the 

C c 2 particles 
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particles of clcdrical matter do repel each other, they 
are ftrongly attracted by all other matter. 

From thefe tlirce things viz. the cxtreiwc fubtilty 
of the eledlrical matter, the mutual rcpulfion of its 
parts, and the ftrong attradion between them and 
other matter, arifes this effed, that when a quantity 
of eledrical matter is applied to a mafs of common 
matter of any bignefs or length within our obferva- 
tion (which has not already got its quantity) it is 
immediately and equally difFufed thro’ the whole. 

Thus common matter is a kind of fponge to the 
eledrical fluid } and as a fponge would receive no 
water, if the parts of water were not fmallcr than the 
pores of the fponge; and even then but (lowly, if 
there was not a mutual attradion between thole parts 
and the parts of the fponge ; and would flill imbibe 
it fafter, if the mutual attradion among the parts of 
the water did not impede, fomc force being required 
to feparate them ; and faflefl:, if, inftead of attradion, 
there were a mutual repulfion among thofc parts, 
which would ad in conjundion with the attradion 
of the fponge : fo is the cafe between the eledrical 
and common matter. In common matter indeed 
there is generally as much of the eledrical as it will 
contain within its fubftance: if more is added, k lies 
without upon the furfacc [{, and forms what wc cull 

an 


to the refiftance of the atmofphere, than to any natuwl tendency 
in the electricity itfelf. W. 

(I The author of this account is of opinion, that what is here 
added, lies not only without upon the furfacc, but penetrates with 
the time degree of denfity the whole mafs of common matter, 
upon which it is directed. 
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an ekdlrical atmofpherc j and then the body is faid 
to he clcdrifiicd, 

’Ti5 fuppofed, that all kinds of common matter do 
not attrad and retain the clcdrical with equal force, 
for rcafons to be given hereafter j and that thole 
called cledrics perfe, as glals, &c. attrad agd retain 
it the ftrongeft, and contain the greateft quantity. 

We know, that the eledrical fluid is in common 
matter, becaufe we can pump it out by the globe or 
tube; and that common matter has near as much 
as it can contain ; becaufc, when we add a little 
more to any portion of it, the additional quantity 
does not enter, but forms an eledrical atmofphere : 
and we know, that common matter has not (generally) 
more than it can contain ; otherwife all loofe portions 
of it would repel each other, as they conftantly do 
when they have eledric atmofphcrcs. 

The form of the electrical atmofphere is that of the 
body, which, it fnrrounds. This fliape may be render’d 
vifihle in a Ifill air, by railing a fmokc from dry 
refin dropp’d into a hot tea fpoon under the cledrifcd 
body, which will be altraded and fpread itfelf equally 
on all fldcs, covering and concealing the body. And 
this form it takes, bccaufc it is attraded by all parts 
of the furface of the body, though it cannot enter 
the fubftance already replete. Without this attrac- 
tion it would not remain round the body, but be dif- 
fipated in the air. 

The atraofphcrc of eledrical particles furrounding 
an elcdrificd fphere U not more difpofed to leave ir, 
or more cafily drawn off from any one part of the 
fphere than from another, becaufe it is equally at- 
traded by every part. But that is not the cafe with 
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[ 2o6 ] 

bodies of any other figure. From a cube it is more 
eafily drawn at the corners than at the plane fidcs, 
and fo from the angles of a body of any other form, 
and ftill moll; eafily from the angle that is mofi acute j 
and for this rcafon points have a property of draw- 
ing on, as v'^ell as throwing off the elcdlrical Iluid, 
at greater diftances than blunt bodies can. 

From various experiments recited in our author’s 
treatife, to which the curious may have recourfe, the 
preceding obfervations arc deduced. You will ohferve 
how much they coincide with andfupportthofe which 
I fome time fince communicated to the Society upon 
tile fame fubje<5l. 

To give even the lliortefi: account of all the experi- 
ments contained in Mr. Franklin’s book, would ex- 
ceed greatly the time allowed for thelp pnrpofcs by 
the Royal Society : I lhall content niyfelf tlicrcforc 
with laying a few of the moft Angular ones before 
you. 

The eflFeds of lightning, and thofe of electricity, 
appear very fimilar. Lightning has often been known 
to ftrike people blind. A pigeon, ftruck dead to ap- 
pearance by the clcCtrical flmck, recovering lilc, 
drooped fcvcral days, cat nothing, tho’ crumh!S \i’crc 
thrown to it, but declined and died. Mr. J'ranklin 
did not thmk of its being deprived of fight ; l>ut af- 
terwards a pullet, ftruck dead in like manner, being 
recovered by repeatedly blowing into its lungs, when 
fet down on the floor, ran headlong again!): the wall, 
and on examination appeared perfectly blind : hence 
he concluded, that the pigeon alfo had been abfolutcly 
blinded by the fliock. From this obfervation wq 
ihould be extremely cautious, how in elcClrifing we 
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draw the flrokes, cfpecially in making the cxpcii- 
ni 'lit of Leyden, from the eyes, or even fioni the 
parts near tliem. 

Some time fince it was imagined, that deafneis had 
been relieved by eledrifing the patient, by drawing 
the fnaps ii'om the ears, and by making him undergo 
the eledrical commotion in the fame manner. If 
hereafter this remedy fliould be fantallically applied 
to the eyes in this manner to reftore dimnefs of fight, 

I fliould not wonder, if perfed blhidnefs were the 
confcquence of the experiment. 

By a very ingenious experiment our author endea- 
vours to evince the irapoflibility of fuccefs, in tlie ex- 
periments propofed by others of drawing forth the 
effluvia of non-cledrics, cinamon, for inflaiice, and 
by mixing them with the eU drical fiuid, to convey 
them with that into a petfon clediificd : and our au- 
thor thinks, that tho’ the effluvia of ciu.imon and 
the eledrical fluid fliould mix within the globe, they 
would never come out together through the pores of 
ilic glafs, and thus be conveyed to the prime con- 
dudor 5 for he think', that the cleifhical fluid itlclf 
cannot come througJi, and that the piime coiidiidor 
is always fupplied from the cufiiion, and this ktft 
from the floor. Befidcs, when the globe is tilled 
v/ith cinamon, or other non*elcdricR, no tluHrieiiy 
can bo obtained from its outer liirface, for <hc rca- 
fons before laid down. lie has t>‘iivl anotli.r way, 
which he thought more likely to ohlaiu a mixture of 
the clediical and other tllluvia together, it fueh a 
mixture had been poffible. I le placed a glafs plate 
under his cu/liion, to cut ofl'the communication be- 
tween the cufiiion and the floor; lie then brought a 

fmall 
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fmall chain from the cufhion into a glafs of oil of 
turpentine, and carried another chain from the oil of 
turpentine to the door, taking care, that the chain 
from the cufhion to the glafs touched no part of the 
frame of the machine. Another chain was fixed to 
the prime condudor, and held in the hand of a per- 
fon to be elcdrified. The ends of the two chains in 
the glafs were near an inch from each other, the oil 
of turpentine between. Now the globe being turned 
could draw no fire from the floor through the ma- 
chine, the communication that way being cut off by 
the thick glafs plate under the cufhion : it muff then 
draw it tlirough the chains, whofe ends were flipp’d 
in the oil of turpentine. And as the oil of turpen- 
tine being in fome degree an eledric per fe, would 
not condud what came up from the floor, the elec- 
tricity was obliged to jump from the end of one chain 
to the end of the other, which he could fee in 
large fparks ; and thus it had a fair opportunity of 
feizing of the fineft particles of the oil in its paflage, 
and carrying them off with it : but no fuch efled 
followed, nor could he perceive the leaf: difference in 
the fmell of the eledrical effluvia thus colledcd, 
from what it had when collcded otherwile j nor 
does it otherwife affed the body of the perft)!! elec- 
trified. He likewife put into a phial, inflcad of wa- 
ter, a ftrong purging liquid, and then charged the 
phial, and took repeated fhocks from it j in which 
cafe every particle of the elediical fluid muff, before 
it went through his body, have firft gone thro’ the 
liquid, when the phial is charging, and returned 
through it when difeharging ) yet no other effed fol- 
lowed than If the phial had been charged with water. 

He 
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He has alfo finelt the eleilrical i'lie, when dratvn thro' 
goldj filvcr, copper, lead, iron, wood, and the hu- 
man body, and could perceive no didcrcnce the 
odour being always the fame, where the Ipark docs 
not burn what it ilrikcs ; and therefore he imagines, 
that it does not lake that fmell from any quality of tJio 
bodies it pafles through. Th.ere was no abridging 
this experiment, which I think very well conceived, 
and as well condudled, in a manner to make it intel- 
ligible 5 and therefore I have laid the aulhoi ’swords 
nearly before you. 

As Mr. Franklin, in a letter to Mr. CoUlnfon fomc 
time fince, mentioned his intending to try the power 
of a very ftrong cledh'ical fliock upon a turkey, I 
defired Mr. CoHinfon to let Mr. Franklin know, that 
I fliould be glad to be acquainted with the rclult of 
that experiment. He accordingly has been fo very 
obliging as to fend an account of it, which is to the fol- 
lowing pnrpofc, He made firft fevcral experiments 
on fowls, and found, that two large thin glafsjars 
gilt, holding each about 6 gallons, and fuch as I 
mentioned I had employed in the lafl paper T laid 
before you upon this fubjedh, were fufficient, when 
fully charged, to kill common hens outright 5 but 
the turkeys, though thrown into violent convullions, 
and then, lying as dead for fomc minutes, would re- 
cover in k'fs tlian a quarter of an hour. However, 
having added three other fuch to the former two, 
though not fully charged, he killed u turkey of about 
ten pounds weight, and believes that they would have 
killed a much larger. He conceited, as himfclf fays, 
that the birds kill'd in this manner eat uncommonly 
tender. 
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In making thefe experiments, he found, that a man 
could, without great detriment, bear a much greater 
fhock than he imagined: for he inadvertently re- 
ceived the ftroke of two of thefe jars through his 
arms and body, when they were very near fully 
charged. It feemed to him an univerfal blow through- 
out the body from head to foot, and was followed 
by a violent (^uick trembling in the trunk, which 
went gradually off in a few leconds. It was fome 
minutes before he could recolledfc his thoughts, fo as 
to know what was the matter j for he did not fee the 
dafh, tho’ his eye was on the fpot of the prime con- 
dudtor, from whence it ftruck the back of his hand j 
nor did he hear the crack, tho’ the byftanders faid 
it was a loud onej nor did he particularly feel the 
llroke on his band, tho’ he afterwards found it had 
raifed a fwelling tlrerc of the bignefs of half a fwan- 
ihot, or piftol-bullet. His arms and the back of his 
neck felt fomewhat numbed the remainder of the 
evening, and his breaft was fore for a week after, 
as if it had been bruifed. From this experiment 
may be feen the danger, even under the greateft cau- 
tion, to the operator, when making thefe experi- 
ments with large jars j for it is not to be doubted, 
but that feveral of thefe fully charged would as cer- 
tainly, by increafing them, in proportion to the jSsjc, 
kill a man, as they before did the turkey. 

Upon the whole, Mr. Franklin appears in the 
work before us to be a very able and ingenious man j 
Aat he has a head to conceive, and a hand to carry 
into execution, whatever he thinks may conduce to 
enlighten the fubjeft-matter, of which he is treating ; 
and altho’ there are in this work fome few opinions, 
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in which I cannot perfectly agree with him, 1 think 
fcarce any body is better acquainted with the fubjedl 
of eleftricity than himfcif. 


XXXII. A Letter to the Rev. Dr, Hales, 
F.R.S. from Captain'Httivj Ellis, F.R.S, 
dated ]2in, 7, 1750-51, at Cape Monte 
Africa, Ship Earl of Hallifax. 

S I R, 

R^ad June jj-XMAKE life of this opportunity of 
‘ 7 S''- ^ writing to you, Icfs from the vanity 1 

have of having fuch a coixefpondcnt, than the delire 
of contributing to his fatisfadion, who ellectns it his 
greateft happinefs to promote the intereft of mankind. 
At yours and Lord Hallifax’s recommendation, I had 
your ventilators fixed on board of my lliip, at Briftol. 
The following is a detail of the experiments, which 1 
made to prove their utility. 

I. I took a wax-candle, of eight to the pound, 
and drew it thro’ a mold, to make it of one thickncls 
from end to end: then weighed it exadtly, and 
lighted it in the flhip’s hold; wWe I found it wafted 
67 grains in 30 minutes j that place not being venti- 
lated during 24 hours : but after fix hours ventilation 
it wafted 94-f i grains in the fame time. 

a. I carried with me into the hold a plate of filver, 
well polilhed, and a lantern and candle, all blinded, 
except a round hole of about two inches diameter.^ I 
placed the plate at fix feet diftance from it j and with 
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fucli obliquity, that the rays from tho light ihould 
fall on Its lurfaco at an angle of 4 degrees. I thetr 
fuved a while piper fereen, at the fame diftance from 
the plate, and ii.-'dcr the lame angle with the lan- 
tern, fo that the reflcifted rays might fill! upon it alio. 
This being done, 1 obferved, that the rcfledtion from 
the plate diflindlly^ was but 17' 30" with an un- 
ventilated hold ; it being turned the colour of tar- 
niflted lead; whereas, when the air was rep'aced liy 
4 hours ventilation, it continued to niledl Hglit, and 
retain its brightnefs 4, hours 4,7 minutes. 

3. The fliip’s bell, whofe diameter is 14 inchc.s, 
I had brought into the hold, when vcniilation had 
been omitted 1 2 hours. Having hung it under the 
lower deck, I took out the clapper j and having fuf- 
pended it aifo by thread, which, with its own length, 
made 44 inches; the angle, which the rim of the 
bell made, with a line let fall pcrp< ndicular from the 
pin, on which the clapper hung, was equal to 
34' o". I then held the clapptr at the func angle, 
on the other fide of the line, in order that the lirokes 
at different times might he with the fame force j 
when, letting it go, it ilruck the bell. In its return 
I catched it, and counting the vibrations, J heard 
them diftindly but three times ; whereas, wiicn tlm 
hold was well vuitilatai, it viluMteil five times ; hut 
its vibrations were not fo tjuiek in tlic latter, as in 
the former cafe. I took all polViljlc precautions, 
that thefe experiments might be fairly tried, to pre- 
vent deception ; but always found tliem to pi-oducc 
the fame effeds. 

We are at prefent very healthy, tho’ our numher 
is 130, not one being lick aboard. Our hold, wliicli 
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in mofl: diips very m )iA, in ouis is qniic diy. Our 
caioo .I'ms, \% hit h aic kept there in upu^ht chcRs, 
■^Mi' oiu vi'i.ip|vib, come out as bright as liom a re- 
e--,if j-olilh. Far io a ventilator fiom being inconve- 
luciit aboaul of us; on the cojitrary, 'tis good cxcr- 
eik* for our Haves, and a means of prefaving our 
cargo aiid lives. 

Upon the pifTage, T made (Ivcral ttials, with the 
bucket f a-gage, ni Lu tiule 7 9'— 13^ noith ; longi- 
tude — 12'' wefu I thaiged it, and let it down 
todiifeient depths, fiom 360 feet to 5346 feet, when 
I dileovercd, by a frnall thermometer of Fahicnheit s, 
made by Mr. Bird, which went down in it, that the 
cold increafed regularly, in proportion to the depth' , 
till it defeended to 3900 feet : fiom whence the mer- 
cury in the thermometer came up at 5' 3 degrees; and 
fho’ 1 afterwards f.ink it to the depth of f 3 \.6 feet, 
that is a mile and 66 feet, it c.une up no low. r 
I’he waimth of the water upon the fiii lace, and t' .a 
of the air, was at that time by iIk theinu^mcur b}, 
degiees. I doubt not 1 ut that the watci was a d..- 
gree' or two colder, when it enter’d the biu k>'t, at 
the giea'cd cLpth, but m coming up had acquiied 
fome w.uinth; lor I dnuid, that the water, \,]neli 
tame* up in the bucket, having flood 43 mini te , 
in the .ur (the lime cd’ wind ng it up) the m leuiy 
iofe above ij degrees. When the air had leudei d 
j 1 quilly \vaun v/ilh the water on th. Ihrfie.,, [ 
(riultluii wci 1 , I y we ighiii » equal quantitic > \eiy 
e>i, Killy, a .il' ' 1 / the hjtiioini ti 1, ,ind Anind fiom 
gicit depths th. Ilea ie'n, and eonlecpkutly the laliefl: 

ater. 


This 
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This experiment, which feem’d at iirft but mere 
food for curiofity, became in the interim vei-y ufcful 
to us. By its means we fupplicd our cold batli, and 
cooled our wines or water at plcafure ; which is vaftly 
agreeable to us in this burnmg climate. 

I intend, in our paffage to the Weft Indies, to 
found a mile deeper than I have done, having a fuf* 
ficient quantity of line. But I cannot attempt your 
method to find the depth of the fca, for want of ap- 
paratus. My bufinefs at prefent affords me very lit- 
tle time for fpeculation. However, I cannot omit 
obferving to you a phaenomenon, which I faw kft 
jiight, and never before, that I remember j and tliat 
was the two arches of the iris, with their colours 
diftind, by moon-light. Having already prefumed 
much on your patience, and my leifure, 

I am, &c. 

Hen. Ellis, 


^ Letter to the Prelident, from Stephen 
Hales, Z). i). ^ i? i?. 

SIR, Teddington, June 8, 1751. 

Read ,3.YHAVE here inclofed, at his defire, a 
* ‘ A cop7 of a letter from Captain Ellis, 
who publiflied an account of his voyage to Hudfon's 
Bay. 

The buckrt fea-ga«, which he mentions, and 
which I provided for him, to find the different de- 
grees of coolnefs and laltnefs of the fea, at different 
3 depths, 
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depths, was a common houfhold pail or bucket, with 
two heads in it j which heads had each a round hole 
in the middle, near four inches diameter, which were 
cover’d with valves which open’d upwards j and tliat 
they might both open and mut together, there was a 
fmall iron rod fixed to the upper part of the lower 
valve, and at the other end to the under part of the 
upper valve : fo that, as the bucket defccndcd with 
its finking weight into the fea, both the valves open’d 
by the force of the water, which had by that means 
a free paflage thro’ the bucket. But when the bucket 
was drawn up, then both the valves were Ihut by the 
force of the water at the upper part of the bucket : 
by which means the bucket was brought up full of 
the loweft fca-water, to which it had defcended. 

When the bucket was drawn up, the hole at the 
bottom was flopped with a cork, to keep the water 
in, when the valves were open'd, to come at the 
mercurial thermometer, which being tied to an up- 
right flick, could readily be unfaflened> by pulling 
out a loofe nail, which went into the upper end of 
flick, which was faflen’d at its lower end in the fame 
manner. 

But great care muft be taken to make an obfer- 
vation of the degree the mercury flands at, before 
the lower part of the thermometer is taJ&cn out of 
the water j elfe it would immediately be alter’d by 
the different temperature of the air. 

In order to keep the bucket in a right pofition, 
there are four cords fixed to it, which reach about 
thned jfeet below it, to which tlie finking weight is to 
be fixed. 

Caotdya 
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Captain Robinfon, who is lately arrived from India, 
fays, he found fo much benefit by ventilators, that 
he will never go a voyage without tliem ; and that 
he loft but two men in two years. 

There are many other inftances of the benefit of 
ventilators in fhips, not only to the health and lives, 
but alfo to the provifions, &c. 

I am, Sir, with great refpedt, 

Your obliged humble fervant, 

Stephen Hales. 


XXXIII. Ohfervations on the Roman Colo- 
nies and Stations in Chefhire atid Lanca- 
fhire, by Thomas Percival Efa\ communi^ 
Gated by Hugh Lord Willoughby of Par- 
ham, F. R, S* 

Read June is-TTlSl the fecond iter of Antonine’s Itinerary, 
JL we find, after feveral other ftations 
mentioned Eboracum 
Calcatiam m. p. ix. 

Cammodubum m. p. xx. Tho’ with various 
Mamucium M* p. xvm. readings of the 
Condatc m. p. xtili. names. 

Devam m. p. xx, 

Itis agreed, that Deva is Ch©ft:er,andthatMamucium 
or Manucium or Mancunium, is Mancheftcr, by the 
common confent of all antiquarians. But where Con- 
datc 
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6ate is fituated, is yet a matter of debate. Some (as 
Mr. Camden and others) declare for Congletoni 
fome alfo for Northwich j but I think equally wrong. 
But to underftand me rightly, be plealed to lay be- 
fore you Gibfon’s Camden, vol. i. and in the map for 
Chefliire you will obfcrve Stretford in Lancafliirc. 
Here, it is certain, the Roman road palled the Mer- 
fey, as well by the name, as the viliblc remains in 
the meadows near the prefent bridge. About a quar- 
ter of a mile from ‘\ltringb<)ra you fee the road very 
})lain, as alfo near Punhara and in Dunham park. 
More foutherly you fee Chapel in the Street j an evi- 
dent mark of tlie Roman way having gone near it. 
By this courfe it is evident Congleton cannot be the 
place i the courfe of the road leaving it too much to 
the eafl: by feveral miles j and laying a ruler over the 
map, you will perceive the Roman road proceeded 
in ^ diredt line from Stretford to Dunham-park, leav- 
ing Altringham to the eaft, and fo diredtly forward 
till paft RoRhern Mere, where it mull: have made an 
angle * to go to Chapel in the Street : continuing 
which line forward to the foutli, you will find, that it 
points to Kinderton, the fituation of which is between 
a riv'er and a brook, and remains of the road may be 
feen to the weft of Rudheath, now called Kindftrect, 
and a fquarc Roman camp on the Lingula to the 
weft of Kinderton. Thus the name of Congleton, 
which induced Mr. Camden to place Condatc there, 
agrees iefs with the name than Kinderton . The com- 
mon cliara(fteriftic of Agricola’s ftation agrees with 

3E e Kijciderto»i 




* See ti>e map (uanexed. 
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Kinderton j jt being on a Lingula, which Congleton 
is not. A Roman camp, which I am well aiTured 
by a friend to be there, marks the very place, as the 
pointing of the Roman road confirms the opinion. 
And in the tenth Iter, Condate being placed in the 
road to Mediolanum fhews it to be eafterly of Chef- 
ter. I fay, all thefe rcafons confirm me in a belief, 
that' Condate is Kinderton. Mr. Horfiey obferves, 
that Condate fignifies the confluence of two rivers } 
a fituation, which Kinderton has. I now turn back 
to Manchefter. 

Mancunium is agreed to be Manchefter. The 
Roman fort is at Knotmills, and ftands on a high 
piece of ground overlooking the confluence of Irwcll 
and Medlock, but nearer the Medlock, that river 
funning within about 6o yards of the fort, I’he 
fort is square, and has been furrounded with a wall. 
The whole fort is 6 or 7 feet higher than the reft of 
the hill 5 and the whole ftrongly cemented with mor- 
ter. Irhe Medlock runs upon, or rather forces its 
way thro’, a rock under it. So that, from the fitu- 
ation, as well as ftrength, it well deferved the name 
of Mancunium j in Britifh Maen Cune, i. e. theftone 
ciiy. 

The Roman road from Mancunium to Eboracum or 
Tofl nw'tbe top of the Dcanfgate in Manchef* 
tef,^ .crdBuig' the inclofures on tlie fouth-eaft end 
of^te townagpawJo an inclofure near Ancoats* 
then runs ‘thro'^Bra^yd, and croftei the very middle 
of Newtdn-Hcatb,'|^wtan;cbapel ftanding on the 
very'ridge of it, StandingAt the weft end of the cha- 
pel, you fee the trace of it into Bradford-lanci ftandf- 
ing at the eaft end, •you fee the trace of it go bewlst 

ahoofe 



L 2*9 ] 

a houfe and a barn on the eaft end of the common. It 
then runs thro’ the inclofures to Mr. WagftafFe’shoufe, 
where it enters a lane, and is vifible enough. In about 
400 )rards more, being interrupted with a mofs, it rifes 
with a prodigious grandeur, and is the fineft remain of 
a Roman road in England, that I ever faw. This is 
at the back of Mr. Jenkinfon’s houfe in Failfworth, 
his land lying on both fides, and is now called Street. 
It is vifible for half a mile more along a back lane 
leading to Hollinwood, but on the lane turning to the 
common it ftrikes crofs a meadow of Mr. White- 
head’s, and is vifible for fome fmall part of it. Tra- 
dition diretls its courfe to Glodwicklows ; and fome 
places, where it has been found in ploughing, ihew 
its courfe to be fo. And near Glodwick it is vifible 
in a meadow for fome fcores of yards pointing over 
the lows. Tracing it forwards it is very vifible at 
the defeent of the hill quite over Mr. James Wyld’s 
land. 

There is a fmall cob on this hill by fome fuppofed 
to have been a fort : if it was, it muft have been a 
very fmall one j tho’ I rather take it for a tumulus 
than an exploratory tower. 

It crofles hence, and is veiy vifible in the grounds 
of John pf Wcllihoje, It then goes thro' the 

Rev. Mr. Townfon’s land, leaving Ilcigh-chapel a 
little to tlie fouth, and fb goes up the hill to * Ofter- 
l^ds on the upper fide of the village making to- 
wards the Highmore j and going along the ineJofUres 
on fhe fouth edge of it comes clofe to Knothill Sn 

E e J Saddlcworthi 

V ' . : ■ IV 

* Here it enters YorUhtre. 
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Saddieworth, and along the fide of Knot-lane, and 
fo croffes over the prefent road from Manchcfter to 
Hutherbfield at Delf, and goes over the fields to 
Caftlefhaw. 

At Caftlellvaw I was well pleafed to find a double 
Roman camp, and on looking into Ravcnnas’s geo- 
graphy to find between Mantio and (?anrboduno the 
name of Alunna, which, in my opinion, is the name 
of this camp. 

It was abfolutely necelfary for the Romans to have 
a camp hereabout, confidering it was the main pals 
over the hills and the dillance about a Roman march : 
that from Caftlelliaw to Manchcfier is reckon’d ten 
miles, and the camp is about half a mile beyond j 
hut as the prefent road is two miles about, it will be 
about p computed miles, and lying at the very loot 
of the greater ridge of hills, was a proper refting- 
place on their marches. 

Prom the camp looking toward Manchcfier, on 
the top of Knotthill, you lee on the very top a very 
confpicuous Roman tumulus \ but of this more anon. 

From Alunna or Caftlefiiaw the Roman way goes 
diredly for the hill called Clowze-mols, wlwre itw.t j 
cut thro' the mofs, and is called Old Gate, being vi- 
fible by the greennefs of its trad ; fo over tlw top 
of Clows or- Clowze-mofs. It is viliblc iii a green 
tr^ over the Reaps (a hill fo called) leaving Mai'ch- 
hill or Mai {hill a little to the north, and Mtrfdcn 
about a mile and a half to the fouth, pointing diredly 
on Pole-moor, going in its way over the middle of 
of Holm-moor, and fo diredly up Cupwith-moor to 
Polemoorftone, or Guide-pofi, above SlaigJiwait or 
Claighwait, and along the north end of Gowkerhiil 
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or Wholeftonefmoor, or Hoolftoneftnooi:, leaving tlic 
rocking-ilonc about 500 yard$ to the fouth. 

Standing at Polemoorftone, 

the Roman way is weft and by fouth j 
Gowkerhill-end caft and by north j 
and Almondhury caft-fouth eaft j 
horizontal diftance three miles and a halj^ 
computed 5 miles. 

So that it is plain, that Almondbury was not the 
Roman ftation, and Greatlandmoor is at leaft a mile 
wide to the north of the trad of tlic road. The road 
then makes for Lindlcymoor, where it is viftble for 
about a mile on the fide, and points full towards 
Tadcafter, Almondbury, and Greatland, both wide, 
one z miles to the north, the other 4 miles to tine 
fouth. 

The great queftion, where Cambodunum is fituated', 
whether, according to Mr. Camden, at Almondbury, 
or, according to Mr. Horfley, at Greatlandmoor, 
may be fo far determin'd, that is, at nc’ihcr. For 
certainly the road would go ftrait to the ftation, or 
near fo. Now it is apparent, that from Manchefter 
to Almondbury the road would have been ftrait to 
Gaftleftiaw, but would there have parted fi*om the 
prefent track of the Roman road, and gone more 
louth-eaft by Marfden to Almondbury j and, as I 
fanfied a road might turn thither, I liave macle a di- 
ligent fearch for 4 or f fummers laft paft j and liv- 
ing but fix miles from Caftlefiiaw, have made all pof- 
frble inquiry from the fticpherds, turf-getters, dfc. 
and of the people at Marl den, whetlierin ploughing 
they have met with any remains, but could never 
yet hear one word of any nyia militam, or road going 
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that way. On the contrary, they all fpeak of the 
prefent highway being found out fome time fincc in 
their grandfathers or great-grand lathers memories} 
and that the old highway was along the track of the 
Roman road. 

But to turn to the map of Lancafliirc in Gibfon's 
Camden's Britannia, vol. 2 . lay a ruler from the 
jundtion of the Medlocic and Irwcll over Newton, 
and drawing a line quite beyond Saddlcworth, about 
half an inch on the line, on the call of the river 
Taume, will be this lituation of Alunna or Caflle- 
ihaw. Note, Saddleworth is not a village, but a large 
valley, and therefore ill laid down in the map. The 
church would Hand a mile to the foiith of the lin-:, 
if that had been rightly placed } tho’ Caftlefliaw is 
in Saddleworth. Note, a junftion of two brocks 
Ihould be deferibed near Caftlefliaw, whicli, when 
joined in fome fmall diftance, fall into the 'I’ame. 

Turn now to the map of Yorkfliiro Wt-ft-Rifing^ 
and laying one edge of your ruler to the jundlion ol' 
2 fmall rivers or brooks, you fee to the north of Sad- 
dleworth. Let the fame edge be placed at Raftrick, 
and a line drawn from* one end or the of 

the river to Raftrick will reprefent the road, as far as 
I have traced, to within a mile or Ids of Rail rick, 

I was in great hopes to have found the ft:. 5 tion near 
Gowkerhill, or upon Lindley-common, hutwasdif. 
appointed, and could hear of no camp thereabouts, 
except one at Kirklees, where there is a large Ro- 
man camp, tho’ it feems to lie a little too much to the 
fouth i unlefs the road gave a fmall turn to pafs the 
Calder at fome more convenient ford: or, if the 
Roman road pafted die Calder at Brighoufe, as I 

fufped. 
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fufpedl, that is not a mile from the camp at Kirk- 
lecs j and fo if Kirklecs was not the Nation, it might 
be the compits afiivus of thef ation, and the ftalion be- 
en feme of the hills, which hereabouts lie clofc to 
the Calder. But of this I hope more particularly to 
fearch at fome convenient opportunity. Only thin 
far I dare be bold to fay, that between Manchedei 
and Lindley-moor ate no more Roman camps than 
Caftlefhaw : for I have traced almoft every toot of 
it, that is viliblc, and am certain no camp in that di- 
tlance could have efcaped my view. 

It may pollibiy be alkcd, why I do not chufe to 
fiift: Cambodunum at Cafllelhaw ? T anfwcr, I ima- 
gine it too near Mancheher; and 1 fhonld rather 
think it ftood on tlie military way on the yorkfhiie 
fide of the hills, and v;a8 intended as a guard to tlie 
way on that fide, as Cafllefhaw certainly was on 
this. 

From Caftlefhaw to Raftrick is 9 computed miles,, 
moftly over the tradt of the road, which is to thts 
day ufed in the fummer j and fuppofing the ftation 
to be half a mile on this or that fide of the Caklcr, 
it will, on Mr. Horfley’s calculation of the mcafincs, 
be about 1+ or ly Roman miles. However this is 
certain, that the xviii Roman miles in tlie Itinerary 
vwuld, if Mr. Horfley's meafurcs arc right, fall 
nearly on the road near Marchhill or Marfhill, which 
I have fearched over and overagai'i, and three com- 
puted miles on each fide, without finding the leaft: 
marks of anv camp but Caftlefliaw. March-hill is a 
fine dry round green hill, too big for a raifed tu- 
mulijcs ; tho’ from its appearance one would be apt to 
think, thet it had been a little rounded by art j at 
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Icafk I doubt it was an encampment of tbe men, 
whilft at work on the road, and perhaps a baiting- 
p)lace on their marches j tho’ there are no veftigies 
of any trench remaining, it being the only place free 
fivm mofs for fbme miles, and a fine fpring near it. 

Imagining with Mr. Hoi'fley, that xxin might be 
tliC right number, I fearched Gowhcj hili-cnd, ami 
Lindleymoor-fide, to no purpofe. I theicfore ima- 
gine, tUt the diftance fhould be xxviii, which will 
fai. nearly on Raftrickj unlefs you will fuppofc, that 
the Roman xviii miles are as long as out computed 
miles, which would ftill fall (reckoning on the courfc 
■of the Roman highway) near Raftrick on uie river 
Caider. I could wifh fuch of the gentlemen, who 
are antiquarians, and live near Raftrick, would in- 
quire of the neighbours thereabouts for the rc^ad, or 
fur-%*dm.p. For I find k hot a little tlillicult to per- 
fuad^^te Country people to give any information, 
tjnlefs'they know the inquirer. 

Perhaps -the names of Caftleftcads, CafHcfliaw, 
Campficldj or fome fuch other name, may yet re- 
main to guide an antiquarian to the place, a*- die 
name of Caklefliaw wa.s the guide to me to find out 
tlie ftation, which I fuppofc to be Alunna. 

But to fpeak more intelligibly to the point : from 
Eboracum to Calcaria being ix, from Calcark to 
Cambodunum being xx miles, and to Mancunium 
xyni, in the Itinerary 5 it muft be confider’d, that 
from York to Tackafter is 9 computed miles, an- 
/wei ing IX in the Itinerary. From 'T'adcafter to Raf- 
trick is 20 computed miles j and from Raflrick to 
the fort at Manchefter is along the track of the 
Roman road 18 computed miles. So tliat if the 

Romans 
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Romans gave as long mcalure in tlic north, a<< \vc 
now do (and they mull, if the numbcis of the Itine- 
rary arc right) then Ciambodunum inuft be fituated 
near Raflrick on the banks of the Caldcr. As there- 
fore the numbers in the Itinerary agree not with the 
true diftance of Tadcafter and Manchcfler, unlefs 
the Romans reckon’d their miles, as above obferved, 
which is contrary to the received opinion •, and as it 
would make a very great difference in the funi tot.d 
of tlie fecond it‘’r to add widi Mr, Horlley one third 
to our computed miles, we muft be rcducid to the 
dilemma of allowing the numbers either to be wrong 
in the total, or that the miles of the Itinerary are not 
equally exadt. 

Here I beg leave to obferve, that Mr. Horfley, in 
accounting for the ' difference, lays, the road being 
very level betwixt York and Tadcafter, and betwixt 
Manchefter and Chcflcr, if the horizontal ‘miicft *^e 
the miles meant, the difference of the miles bitwivt 
Tadcallci and Manchefler may be accounted for, by 
the gi our d being mountainous. To obviate this, ob- 
fci VC, that from Mancheder to Cufllefliaw the road 
is diMit, and but two hills in the way, about as liigh 
as Highgatc-hill. From Caftlefliaw it goes up a con- 
ftaiit tlio’ moderate ufeent for 2 miles • then a gentle 
defeent for a miles i tlicn a gentle defeent fur a mile 
to Marfliill ; then over a fnull moor ami a fmall 
valley, and then rifes for 2 miles a gentle afeent, and 
then goes down to Raftrick a jfcntlc defeent for 4 
miles more. So that liad the Romans fearched all 
our moors over, they could iKjt have found a way 
over, lefs intercepted with mountains and valleys, 
rocks and rivers, than this. 

F f I beg 
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I beg leave to obferve, that as I find a Roniar 
camp at Cafllelhaw at the foot of the hills, fo in all 
probability there were other camps betwixt the 
Nations. And I queftion little, but that they might 
have one between Calcaria and Carabodununi, pof- 
jibly at or near Leeds j another between Mancunians 
and Condate, poflibly near Dunliam-park j and one 
between Condate and Deva, perhaps near Chamber 
in the foreft j tho’ as thefe were not fettled ftations or 
conftant garifons, they may not occur, nor indeed was 
there any neceffity for their occurring, in the Itinerary, 
as in fummer the army might march through, tho’ 
perhaps not in the winter. Yet this I am fully of 
opinion of, that Cafllelliaw muft have been a fet- 
tled garifon, at lead: in the time of war ; the fituation 
for command of the road, the vicinity of die moun- 
tains, all requiring one to render the ways fecure. 
And it is fo lituated, that a man or centry from 
Clowzemofs commands a profpedt to Mancheftcr, 
and fees moll of the courfc of the Roman way, and 
alfo into Yorklhire, as far as Lindleymoor : as alfo 
a man or centry on Knothill might eafily fee to Man- 
cheller, and quite up the hill to the top of Clowzc- 
mofs. So that if a centry or fmall guard was placed 
at Lindleymoor, another on Clowzemofs, another on 
Knothill, in time of war, no enemy could march 
along the courfe of the way on either fide the hills, 
but notice might be communicated by fires, fmoaks, 
or otherwife, time enough to alarm the garifons. 

Give me leave now to turn to the loth iter^ and. 
to that part of it, which 


Galacum 
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A ^aUcum 

Jrcmentonacis M.P. xxvii al. xxxii Thus Mi\ 
.Vyccio . « . XX . . XXV Horfleycor- 

Mancunio . , xvii . xxvii reds them, 

Condate . . xviri . . . 

Mr. Horfley fays, that the Roman way is not 
f:nown betwixt Overborrow and Manchefter. Bre- 
mentonacis is agreed to be Overborrow, and the mi- 
litary way is very vifiblc in feveral places, as I have 
myfelf feen ; but take the words of Mr. Rothmell. 

“ The Roman way begins at the fortrefs of Rib- 
“ cheftcr, and runs north over Longridge-fcll, and 
“ difeovers itfeif by being green, when the rtft of 
** Longridge is heathy and morafly on both fides the 
way; upon which account it is called Green-lane, 
“ As foon as it reaches the north fummit of Long- 
ridge, it makes a right angle, and runs on the 
“ north fide of the hill towai ds the caft. And after 
fome length it turns by degrees to the north, and 
“ then points diredly towards Overborrow. It cn- 
“ ters Yorkfliire a little below Dowford-bridge, and 
“ proceeds in a dired line by Newton and Slaitburn 
to Crofs of Greet. It is very apparent on the 
“ north fide of Tatham-chapel. It runs thro’ Bcnt- 
ham to Overborrow ; but the improved country 
“ fliort of Overbonrow has eradicated it. It was 
“ open’d, on the ground being improv’d, near Dow- 
“ ford-bridge, and was paved 7 yards broad.” 

Now, as this proves, that there is a Roman high- 
way betwixt Ribchefter and Overborrow, fo the 
Roman highway betwixt Manchefter and Ribchefter 
is well known. 

From the fort at Manchefter it goes along the 
Deanfgate by the old church down the Huntsbank, 
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and fo by Strangeways. It is vifible in the foot- 
road to Keifal-moor, and called the Devil’s caufeway. 
It goes near Prefcwick church, leaving a a'Jii- 

vtis, now called How-caftle-hill, about ao rood to 
the right. It goes thro’ Radclyfle, and fo over 
Cocky-moor ; and from thence to Ofteyfide to a place 
now called Watlingftreet} and fo to Bcllthorn-moor 
above Darwen, and on the eaft of Blackburn ftrait to 
Ribchefter. From Manchefter to Ribchefter is called 
ao miles tb ’ Blackburn ; but the road now gone is 
certainly longer by 2 miles than the courfe of tlie Ro- 
man road ; which to be fure is about 1 8 computed 
miles. 

The didance between Ribchefter and Overboriow, 
is, I fuppofe, (coniidering the angle made on Long- 
ridge- fell, and another to get over the valley near 
Crofs of Greet) about 20 computed miles. 

At Ribchefter there are vifible icmains of a Roiniur 
highway croflrng Watlingftrcet (/. e, the road of /hr) 
the eaftern branch of which comes from Ickley to 
Coin, and fo by Whalley to Ribchefter. Ickley is 
agreed to be Olicana. Coin, by the name, the v/a 
militarise and Roman antiquities, appears to be Co- 
luniaj as Whalley for the fame reafons muft be 
Gallunia. The weftern branch of the way goes over 
Prefton-moor, leaving the town abov'C half a mile 
on the left, and proceeds diredl for the fea. 1 have 
not had m opportunity to trace it thither \ but 1 doubt 
not but it leads to the antient Setantiorum. 

A military way goes alfo from Ribchefter to Laii- 
eafter, the Longovicarium of the Romans j another 
from Overborrow to Lancafter. Near Overborrow 
is a caJirum€xploratonumQXiihotD^ofln§.ohas:Q\i^i‘> 
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hilL A military way goes from Overborrow eafterly 
towards Aferig. The road of the iter coming from 
the north is yet vifible. I am of Mr. Camden’s opinion, 
that about Cockey-moor fhould be placed Coccium. 
I fcarch’d along the courfe of the Roman way for a 
camp without fuccefs. However at Bury, about a 
mile out of the courfe of the way, is a Roman camp, 
which I take to be Coccium 5 tho’ I cannot account 
for its being in the Itinerary, unlcfs Ribodunum was 
then burnt down, and that Coccium being mentioned 
as the next camp, was Ruck in the place, without a 
due regard to altering the figures. 

Bury is a town lying on the Irwell ; and on the 
weft fide, where the river makes an elbow, is the 
Roman camp 

There is a Roman camp on the fame river above 
it, which 1 call the campus eejiivus j the fortification 
not near fo large as Bury §. 

The people have a tradition, that the two camps 
were relative to one another, and that a battle was 
fought near Bury, and that the army, or one of them, 
came over Afhworth-moor, where was a caftle. On 
fearching Afliworth-moor, I found a circle cut in the 
earth i which ftems more likely to be a druid s 
tumulus (as Dr. btukeky deferibes them) or if not 
that, I know not what. 

At Heap, a mile firom Bury, is a tumulus j and 
another at Heywood, about a mile diftant from the 
firft. 


* See the plan, N“ 4. 
§ See ditto, N” 5. 
t See ditto. 
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I mention’d Knothill to be a Roman tumulus. The 
people about Caftleihaw have yet a tradition, that 
feme great man belonging to the caftlc was buried 
there, and have a confufed notion of a march of an 
army of Danes. 

Now as Canutus marched into Yorkfliirc out of 
Lancafhire, it is highly probable, that he came ov cr 
this road : and as Knott-hill gave him a full vjt"A of 
the Yorkihire moors, it was a proper place ax'.vi - 
portunity to harangue his menj and that fjpc.cn 
might alter the old name of the tumulus to Knot- 
hill, if it was not made for his ufe, which, I think, 
it was not. 

Several names of places on this road feem to carry 
his memory in their names. Knothill here } Knot- 
ty-lane juft below j Knotlanes between here and 
Manchefler, very near the Roman highwayj Knots- 
mills near Manchefler j and Knutsford in Chefliire, 
which way he probably came, in his march from 
Staftbrdfliire. 

N. B. I imagine Ravennas’s Geography to be a 
kind of an iter\ and that before the name of Man* 
chefter the name of Zerdotalia means Burgh near 
Cailleton in the Peak. For a Roman way comes 
over the moors from Burgh toward Manchefler , 
another from Burgh to Buxton. TJicrc is a Roman 
camp at Burgh, a campus ceftims about a mile di- 
flance on the to^ of Mam-tor, and juft below this 
camp is a lead -mine called Woden or Oden Great 
Mine, reputed the oldefl in Derbyfhire, and to have 
been wrought for many ages. What analogy there 
is between this name, and the name of the Saxon 
deity Woden, I refer to be confider’d by the curious, 
and the reafon of its being now affixed to tlie mine. 

XXXIY 
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XXXIV. Account of ProfeJforV^ivM&ts 
Experiments relating to Odours pajfmg 
through ele&rifed Globes and lubes, being 
the ExtraB and Tranflation from the Latin 
of two Letters fent by that Gentleman to. 
Cromwell Mortimer, JVl. D, Secretary of 
the Royal Society. With an Account of 
the Refult of fome Experiments made here 
with Globes and Tubes, tranfmitted from 
Leipfic by Mr, Winkler to the Royal 
Society, in order to verify the FaBs before-' 
mentioned, by Mr, W, Watfon, F. R, S, 


Readjuneao.T^ROFESSOR Winkler, in his firfll 
Jl letter to Dr. Mortimer, dated at Leip- 
fic, March 12, 1748, mentions, among other parti- 
culars, that if odoriferous fubftances were included in 


glafs globes and tubes clofely flopped, and if thefe 
globes were eledlrifed, the fmell of the odoriferous 
fubftances would as ealily as the magnetical power 
pafs through the glafs, ami be conveyed with the 
eledhrical effluvia to confiderable diftances, upon fub- 
fiances readily condu< 5 ting eledricity : that when a man 
was eledrifed with a globe of this fort, the odorife- 
rous matter pervaded his whole body ; and that not 
only his Ikin and his cloaths, but his breath, faliva, 
and fweat, were impregnated with the fmell of the 
fubftance included in the glafs. That after thefe 
globes had been rubbed a few minutes, the flavour 
4 of 
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of their contents would he ftrongly perceptible upon 
entering the chamber, in which this operation w a** 
performing ; and that the lubihmees which he havUheu 
tried, were fulphur, cinnamon, and balfam ui’I ciu. 

Mr. Winkler mentions, that when he made ufc of 
fulphur in his globe, in company tsnfh his iricr 1 
Mr. Haubold, and others, the fmcll of the fulpuui 
was petceived at more than ten feet’s di I Knee, and 
was fo prevalent, that his company was diivcn .may 
thereby : but that himfclf flaying therein foinc time 
longer, his cloaths, his body, and his breath, were 
infeded thereby j and that this fmcll even continued 
upon him the next day. Moreover upon his repeat- 
ing this experiment, as he had before found, that ful- 
phur had been ufeful to him, he on the third dav 
found in his mouth manifell indications of an inilamcd 
blood. 

After this he wanted to tranhnit a pkafant fxlonr ; 
and for this purpofe employed cinnamon, which un- 
der the like circumftances fent farth its odour in 
great abundance} fo that it was not only imme- 
diately pcrceptilrle to any one entering tlic chamber, 
hut continued there the next day. 

Balfam of Peru, under the like treatment, fo Im- 
pregnated the air of the room, that tin doaths 
and tiie breath of the perfons tlicrein fmrllcd of’ the 
balfam, after having paffed through fcveral iircct'i j 
and that Mr. Winkler, when drinking his tea next 
morning, ftill perceived the flavour thereof. A few 
days after, when the fmell of the chamber was gone 
off, he conduded a chain upon filk lines from the nee 
through the open air into another cJiainhcr tjiiitc 
ieparate from tlie former. In tliis fccond chamber 

he 
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he placed a man upon a filk net, who held the chain 
in his hand, and after having elcdrifcd him with the 
fphere containing balfam of Peru for a quarter of an 
hour, any perfon, who was perfedly ignorant of 
what was doing, would immediately fmell the bal- 
fam therein. The man, who was eledrifed, fald, that 
his tea next morning had a finer tafie tlian ufual. 

As thefe experiments did not fuccced here, though 
attempted with a due attention to whatever could be 
imagined neceffary thereto ; and as they had done fo 
no-where upon the continent, Italy alone excepted. 
Dr. Mortimer was defired by the Royal Society to 
acquaint Mr. Winkler of tliis want of fuccefs, and 
at the fame time to defire him to tranfmit hither, not 
only a circumftantial account of the manner of making 
his experiments, but likewife, left the difference of the 
refult might arife fiom employing different] kinds 
of glafs, fome globes and tubes fitted up under his 
own eye in the moft advantageous manner. This 
Mr. Winkler was fo obliging as to comply with} 
and accordingly the Society has received from him 
two globes and four tubes j and at the fame time 
this gentleman font a letter to Dr. Mortimeri dated at 
Leiplic, Nov. 23, 1750, of which the following is 
a tranllation from the Latin of fo much as relates to 
thefe matters. 

“ You defirc me, as foon as the grief for the lofs 
of my wii'e would permit me, 10 explain, in the 
raoft clear and intelligible manner, my experi- 
“ ments, whereby fpiccs and balfams, by their fia- 
granee, pervade glafs, when eledtrifed. Glafs globes 
and tubes ought to have this property, that, when 

G g « the 
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** the latter arc rubbed backwards and forwards 
“ through the hand, or the former with the hand 
applied thereto, they give manifcll: tokens of the 
“ electric power. Moreover the glafs of tlici'e tubes 
“ and globes ought to be thin ; led tlic t Ickncfs ol' 
“ che glafs ilrould pi event the tranfuiiliion of die 
odours, it is neceuary, that the fpu'es be dty, and 
“ broken fmall, and tnat fpirituous liquons, ‘ as well 
“ as the more liquid balfams fliouid be well mixed 
“ with powder’d chalk. But how great tlie quantity 
“ may be, either of the fpices, balfams, or fpirituous 
“ liquors,, which thould be included, cannot be de- 
terminedi becaufe it is not yet certain, how much 
“ of the eledlrical power is neceflary for diflblving 
** the odoriferous particles, and carrying them along 
with it. But as the fadt itfclf is manifeft, I have 
“ taken upon me to tranfmit to the Royal Society, for 
^ which I have the higheft regard, two globes and 
“ four tubes. I hope, that theie tubes, when rubbed 
as ufual between the hands furni/licd with a piece 
“ of thin and fomewhat rough cloth, and that thcl'c 
globes, if mounted upon the pillars of an eledrical 
machine, and either rubbed with a naked hut very 
** dry hand, or with a piece of filk or woollen cloth, 
will tranfmit odours, plainly diflcrent from the 
** odour of the elcdric mutter, and which perfons 
** here at Leipfic of good nofes have diftindly per- 
“ ceived. To know indeed tiiis difference, it is nc- 
** ceffary, that, before the prepared tube is rubbed, a 
“ tube containing nothing oooriferous be tried j and 
** left the fridion ftiould be attended witli no effed, 
“ great care muft be taken that the outward lurface 
** of the globes and tubes be perfedly dry. 
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Of the tubes one contains fJowers of lulphur ' 
this was fent me from Drefdcn by Mr. Haubold, 
mathematician and geographer to the king of Po- 
land. It is the fame fort with one, with which 
“ that gentleman fliewed the late Count Saxe the 
* penetration of the fulphureous odour, when he 
‘‘ was laft year at Drefden. In another I have iii- 
' eluded balfam of Peru, mixed, with powder'd chalk. 
In the third, opobalfamum j and in the fouith, 
“ fpirit of wine with chalk. 

“ The laigcr globe contains opobalfamum, and 
the fmaller beaten cinnamon. 

“ In making ufe of the globe with cinnamon, 
this method is to be obferved. After that, from 
“ the rotation againft the hand or a rubber, the 
globe is warmed, let the motion be difeonti- 
** nued. After this difoontinuance, let the hand 
“ be immediately applied to the globe, and the nofc 
“ of any perfon, who is willing to make the trial, is 
to be held within an inch or two thereof j and the 
rotation to be repeated by little and little, and to 
“ be made flowly. In this repeated and gentle ro- 
“ tation the obferver will perceive the agreeable va- 
pour of cinnamon j but this vapour quickly va- 
“ niflics upon continuing the rotation. It is therc- 
fore ncceffary, that, as foon as the globe is heated 
“ again, the rotation iliould be ftopped, and be be- 
“ gun again by little and little, when, upon the firll 
“ turn of the globe, the exhalation of the cinnamon 
“ will be perceived. And this may be repeated as often 
“ as you plcafe, only obferving, as often as the globe is 
“ heated, that after a fhort refpite you begin the ro- 
tation of the globe in a very gentle manner. 

Gg a I 
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“ I beg of you, fir, in the mofl folemn manner, 
“ that you would explain thefc rules to Mr. Watfon, 
“ and intrcat him, tint, when the trials of thefc 
“ globes and tubes fhall be made in the prefence of 
“ feveral perfons, all thefe circuinftances may he 
regarded i left any thing be omitted, which may 
“ conduce to the knowledge of the truth.” 

The tubes and globes referred to in the above let- 
ter were received by the Royal Society about llu mid- 
dle of May 1751, and were prcfcnted to that body 
by the Prefident at their next nnetingi and they 
were put into my hands, in order that their cfflds 
upon trial might be reported at a luturc meeting. 

The largeft /pherc was of cryftal glafs of about 
leven inches diameter, fixed to its wooden Ijiindlcs 
by a refinous cement, and contained not more titan 
half an ounce of a terebinthinate fluid, lefs deep in 
colour than balfam of Peru, and more fo than balm 
of Gilead. The fmaller globe was five inches in dia- 
ler, was mounted nearly as the larger one, and con- 
tained about half an ounce of beaten cinnamon. The 
tube containing the flowers of fulphur was two feet 
in length, and about half an inch in diameter : it, 
like the globes and the other tubes, was of cryftal 
glafs, and in like manner with the reft of the tubes 
was herijaetically fcaled. The tube, faid to contain 
balfam of Pern and chalk, was about twenty inches 
long, jmd I of an inch in diameter i that fald to contain 
©p^alfamnm vm about fixteen inches long, and half 
an inch in diameter t and that With Ibirit of wine and • 
chalk was about feventteh inches long, and about 
half an inch in diameter. 

The manner of mounting thefe globes might be 
fomewhat exceptionable for the purpofee inteiided, 

fitt. 



f 2-^7 1 

as the necks were to their wo-^ ^ hiocks 

with a refinous cem tv£ without g’’'. ftoppers; fo 
that when the gloh< from their I tng rubbed, had 
wanned the cem'^n if an odou . of the manor con- 
tained in the gids had been perceptible, it nnght 
have been urg(,d, that it < ame through the cement 
with more probability than throug> the glafs : but 
nothing of this kind could be objeded to the tubes, 
as they were hermetically fealed. 

June 12, lyyi, there met me at myhoule, ia 
order to make trial of the effeds of thefe glades, 
Martin Folkes Efq; Prefident, Nicholas Mann Efqj 
Vice-prefident, Dr. Mortimer and Peter Daval Efq; 
Secretaries, Mr. Canton, Fellow of the Royal Society> 
and Mr, Schrader, a gentleman of diftindion well 
known to, and correfpondiug with Mr. Winkler. The 
prefence of this gentleman was highly agreeable to 
the company j as he was thereby enabled to fatisfy 
both hirafelr and his friend Mr. Winkler of the zeal 
and addrefs, which we exerted in order to verify 
Mr. Winkler’s affertions. The weather was dry, and 
very fit for eledrical experiments. Not the leaft al- 
teration had been made in Mr. Winkler’s globes 5, 
but aSj^ with its mounting, one of them was too wide 
to be placed between the pofis of my eledrical ma- 
chine, tihefe pofts were altered for that purpofe. 

The krgefj globe, faid to contain opobalfamum,, 
was firfi: put the trial : it was firft rubbed a confider- 
able time with a dry hand chalked, and the fnaps at 
dif primecondudor werebut weak j but upon rubbing 
roe globe, firft with the cufhion, which I pave ufually 
for wax ;^rpoj!e employed, and afterwaifi? with red 
leather, W fiajijgs were much stronger j and Hr, Can- 
ton, as wcR^su? gentleman rawf^nt, were 
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ele(9:rlfed by turns therewith : but all this while no 
fmcll of the balfam could be perceived by any of the 
company, either upon the equator of the globe, the 
perfons elcdrifed, the prime condudor, or any of the 
rubbers made ufe ofj though for this purpofc wc 
carefully obferved, not only the method fuggeftf d by 
Mr. V/inkler, but fuch others, as appeared to us the 
moft conducive to the prefent purpole. W’hcn tlie 
globe was heated, indeed by putting our nob s near 
•the mounting, we -could fmell the I't-dn llicrein j but 
this was all We employed quick motion, after- 
wards we permitted the globe to be ftill, and then 
began again with an extremely gentle motion j but 
ftill no odour of the balfam could be perceived in 
the room, though for that purpofc a perfon was 
called in, well-fkillcd in thefe odours, and who, frvwn 
his coming frefh out of the air, it was fugged cd might 
more readily perceive them ; but this, he tltcl.ired, he 
was not capable of doing. 

We next tried the lefler globe containing cinnamon, 
and moft pundlually obferved Mr. Winklcr’.s direc- 
tions, as he is moie cfpecially exail in what, ho 
thinks, fliould be obferved to make this experiment 
fucceed; but our endeavours were to no purpofc, 
fot wc tould never, after many trials, either finell 
the cinnamon, or make the elcdricity the \uii jjcr- 
^eptible npon the prime condu€tor. 'I'his indeed was 
what I had always heretofore obferved, when I en- 
deavoured to make this experiment i as luch a quan- 
tity of non-ele£fcric matter, unlefs the ddts of the 
globe^ were very thick, prevented the exciting the 
eledrical power, even when I employed globes much 
larger thm this fent by Mr. Winkler! ^ 
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We then Began with the tubes ; As you fee by 
their dimenfions, they were, except that containing 
the fu’phur, by much the fmalleft I had ever feen 
ufcd for tliefe purpofes ; but every gentleman has a 
right to perform his experiments in his own way. 
Accordingly their power in eledriflng was but weak j 
for though fome of them attracted and repelled the 
leaf-filver tolerably well, yet when a man was at- 
tempted to be eledtrifed widi them, the fnaps from 
his hand were very fmall. Of thefe four tubes, that 
with fulphur was much the ftrongeft ; the next to 
it, that faid to contain opobalfamum} tljen that 
with balfam of Peru, and chalk j but tlic lead of 
all, that with fpirit of wine and chalk, which with 
the common rubbers fcarce attradled the filver ; but 
when rubbed by fome filk prepared with linfecd-oil* 
and brought by Mr. Canton, the attradtive power was 
incrcafcd, though even then it was very li* tie. Mr .Can- 
ton has for fome time ufually rubbed his tubes with 
this oiled iilk, which he has found by experience to 
produce the greateft efiedts, but he does not think it 
proportionahly ufcful in rubbing globes. In their 
turns the globes and all the tubes were rubbed with 
this oiled lilk ; but no one of the company, after 
very many trials in dijSferent ways, could perceive 
the Icall odour of the fubftances contained, either 
rrpon the outfide of the tubes, or upon tlie fab"- 
fiances eledlrifed thereby. 

We thus fpent more than two hours without foe- 
cefs, in our endeavours to fee the effedts propofed by 
Mr. Winklers for we were unfortunate enough not 
to be able to verify them in one finale iniJance* 

Them 
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There appears a very great difparity between the 
two letters from Mr. Winkler to Dr. Mortimer con- 
cernmg thefe fa£ts. In the firft we are informed, 
that the effluvia from balikm of Peru were not only 
perceptible in the perfon eledtrifed, and in the air of 
the room ; but that thefe were carried along with 
the current of cledtricity llirough the open air into 
another chamber ; that his company did not chufe 
to bear the offenfive fmell of the brimftonc tranfpiring 
through his glafs j and that it even heated his own 
blood: that cinnamon alfo fent forth its odour in 
great abundance, perceptible to any one immedi- 
ately entering the chamber, and continuing there till 
< next day. 

In the fecond letter you will perceive, that there 
is a great abatement of what we were promifed to 
expedt from the firft : we arc there told, that the 
glafs globes and tubes now fent, if they are eledrifed, 
tranfmit odours, not thofe diredlly or the fubftanccs 
included, but fuch as are plainly diflerent in fmell 
from the eledtrical effluvia, and which, to life his 
own words, wri odoratu valenta bk, Lipjics diJlinSle 
finferunt j fo that muft we conclude, that our nofCvS 
_ are not fo good as thofe of the gentlemen at Leipllc ? 
Mr. Winkler does not even fay in his laif letter, that 
he can eledrife with the cinnamon-globc, and that 
the vapours fent from it arc to be fmelt at the en- 
trance of the chamber; but that, with a great deal 
of management, they arc to be perceived within 
an inch or two of the globe; which however wc 
had the mortification not to be fenfible of with the 
j^eateft attention. 
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Upon the whole, what jUiall we fay? Shall we 
believe, that Mr. Winkler, relying too much upon 
the honefty and veracity of Mr. Pivati, and his pre- 
tended extraordinary difeoveries, fufFered his heated 
imagination to didtate his firft letter to Ur, Mortimeri 
and that what he then fent, he rather hoped would 
prove true upon experiment, than what really was 
fo ? and that his fecond letter, in which there is fo 
remarkable a diminution of what was promifed in 
the firft, was the retreat of one, who was unwilling 
to be thought to have communicated to the Royal 
Society any thing, which would not upon trial come 
out as he had reprefented it ? But be tliat as it may ; as 
fuccefs both here and abroad has been wanting to the 
endeavours of thofe, who have defired to repeat thefe 
experiments, I fliall determine notliing myfelf j but, 
from an undifguifed reprefentation of the fads, as 
they have appeared to me, I dial! leave every one 
to deduce his own conclufion concerning the reality 
of them. 


XXXV. An Account of the Bijhop of LnO'- 
donV Garden at Fulham 5 hy Mr, William 
Watfon, F. R. S, 

To the Royal Society s 
Gentlemen, 

Read junezy.TT SOMB time fince communicated to you 
X account of what remained of the fa- 

mous garden of John Tradefcant at South Lambeth, 

H h which 
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which you did me the honour to receive favourably : 
Upon the ftrength of which I now lay before you the 
remains of that ilili more famous botanic gai den at I'^ul- 
ham, wherein Dfeilenry Compton, heretofore billiou 
of London, planted a greater variety of curious exotic 
plants and trees, than had at that time been collected 
in any garden in England. 

This excellent prelate prefided over the fee of Lon- 
don from the year i67f to 1713} during which 
time, by means of a large correfpondcnce with the 
principal botanifts of Europe and America, he in- 
troduced into England a great number of plants, 
but more efpecially trees, which had never been 
feen here before, and deferibed by no author : and 
in the cultivation of thefe, as we are informed by 
the late moft ingenious Mr. Ray he agreeably 
fpent fuch part of his time, as could moft conve- 
niently be fpared from his other more arduous occu- 
pations. 

From this prelate’s goodnefs in permitting with 
freedom pjrfons curious in botany to vifit his garden, 
and fee therein what was to be found no-wherc 
elfe; and from his zeal in propagating botanical know- 
lege, by readily communicating to olhen., as well 
foreigners as our own countrymen, fucli plant.s and 
feeds, as he was in poftlffion of, his name is men- 
tioned with the greateft encomiums by the botanical 
writers of his time 3 to wit, by Herman, Ray, Pluk- 
net, and others. 

Mr. 


* Hift. Plant. Tom, ii, p, 1798, 
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Mr. Ray in the Rcoiid volume ofl’is IdPtoryof 
plants, whicli was puLI in tlic year 168 iJ, gives 
us a catalogue of the lare and cxoUc trees and ilnuLs, 
which he had juh before ohlivcd in die bilhop’s 
ga 'den, which he at that time called krim cuUiJJi- 
hius, Tiovlfqne et elegaiiliofU t's nu^gno lludio nee m- 
nore mpenfa nnJique conq:iiJ]u^ Plj-prbus rcfcrtij/huvs. 

As this prelate’s Iciigih ofilij and conhnuance in 
the fee of London were rcm'arLablc, fo vie find -the 
botanifts, who wrote after Mr. Ray, moll frequently 
mentioning in their works the new accLflions of trea- 
fure to this garden j and of this you meet v/ith a 
great variety of examples in the trcatilcs of Dr. Piuk- 
net, Herman, and Commelin. 

Botanical, much more even than other worldly 
affairs, are fubjedt to great fluctuations j and this 
arifes not only from the natural decay of vegetables, 
and tbeir being injured by the variety of feafons, but 
alfo from the genius and difpofition of tlie poflclfors 
of them. So here, upon the death of bifliop Comp- 
ton, all the green-houfe plants and more tender ex- 
otic trees were, as I am informed by Sir Hans Sloane, 
given to the anceftor of the prelcnt Earl Tylncy at 
Wanftead. And as the fucccflbrs of this bifhop in 
the fee of London were more dillinguifhed for their 
piety and learning, than for their zeal in the pro- 
motion of natural knowledge, the curiofitics of this 
garden were not attended to, but left to the manage- 
ment of ignorant perfons 5 fo that many of the hardy 
exotic trees, however valuable, were removed, to 
malce way lor tlic moi c ordinary produdHons of the 
kitchen- garden. 

H h 2 I thought 


* Cap. xi. 
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I thought therefore, that the ftate of this garden, 
after the revolutions of much more than half a cen- 
tury lince what Mr. R.ay wrote thereof, would be an 
acceptable prefent, not only to the Royal Society, 
but to fuch perfons likewife, as are curious in thefe 
matters. 

A Catalogue of the exotic 7 rees remaining in the 
Bijhop of LondonV Garden at Fulham, June 2 y, 

1751- 


Abies foliis folitariis, apice acuminatis. Hort. Clif- 
fort, 449. 

Abies taxi folio, frudtu furfum fpedantc. Tourn. 58 y. 
The filver fir. 

Acer platanoides. Munting. Hiftor. The Norway 
maple. 

Acer Virginianum, folio majore fubtus argentco, fu- 
pra viridi fplendente. Plukn. Phyt. Tab. 2. Fig. 4 . 
The Virginian flowering maple. 

Acer maximum, foliis trilidis vel quiiiqucfidis, Vir- 
ginianum. Plukn. Phyt. Tab. 123. Fig. 4. The 
afli-maple, vulgo. 

Arbutus folio ferrato. C, B. P, 4 60. The flraw- 
berry-tree. 

Benzoin. Boer. Ind. alt. II. 2 yq. The Renjamin-trcc. 
Cedrus Libaui. Barrel, rar. Tab. 499. Cedar of 
Libanus. 

Celtis foliis ovato-lanceolatis ferratis. Hort. Cliff. 3 9. 
Lotus arbor. Caefalpin. 

CuprejQfus ramos extra fe fpargens, quaj mas Pliiiii. 
Tourn. ySy, The male cyprefs. 

CupreiTus 
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CuprefTus meta in fifligium convoluta, qua: fcemina 
Plinii. Tourn 587. The female cypicfs. 
Fraxinus florifcra botryoidcs. Morrif. Prail. Bot. 
265. 

Fraxiuus folio rotundiore. C.B. P. 416. The manna 

sih. 

Glcditfia. Gron. flor. Virgin. 193. 

Acacia Americana triacanthos, See. Pluk. Man- 
tifl'. The honey-locuft. 

Guaiacana, Piflaamin V irginianum. Park, ilift, 918. 

The Virginian date plumb. 

Ilex oblongo ferrato folio* C. B. P. 424. The ever- 
green oak. 

juniperus Virgininna. Herman. Hort. Lugd. 347. 
The Virginian cedar. 

Laburnum majus, vel Cytifus Alpinus latifolius Bore 
racemofo pendulo. Tourn. 648. 

Larix folio deciduo conifera. J. B. Hift. I. 265. 
The larch- tree. 

Lilac laciniato folio. Tourn. 602. Cut leaved jaf- 
mine, vulgo. 

Mcfpi'us prunifolia Virginiana non fpinofa, frudlu 
nigricantc. Plukn. Phyt. Tab. 46. Fig. 2. 
Morifolia Virginienfifa arbor, loti arboris inllar ramofa, 
foliis ampliffimis. Pluk. Phyt. Tab. 46. Fig. 2. 
C orylus maxima, folio latiffimo Virginiana. Rai i 
Hid. 1799. 

Nux juglans Virginiana nigra. Herman. I Tort. Lugd. 

Tab. 453. '■fhe black walnut-tree. 

Pavia. Boer. Ind. alt. II. 260. 'Fhe red horfc-chcfnut, 
vulgo. 

Pinus fativa, C. B. P. 49 x. The manured or done 
pine. 


Pinus 
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Finus Americana, foliis praclongis fubinde tcrnis, co- 
nis plurimis confertim nafccntibus. I'he cluftcr- 
pine. Rand. Hort, CliJf. 155. 

Qucrcus alba Virgiiiiana. 1 a.k. Tlicat. 1337. llic 
\riiite or Virginian iron oak, 

Rhus foliis pinnatis ferratis, Hort. Cliff, 1 10. Vir- 
ginian f mach. 

Robinia aculeis geminatis, Hort. Cliff. 354. PRudo- 
acacia filiquis glabris. Boer. Ind. II. 39 - 
Rufcus anguftifolius frudbu fummis ramalis innafccntc. 
Tourn. 79. 

Laurus Alexandrina frndtu e furamitate cauUum 
prodeunte. Herm. Plojt. Lugd. 63 f. 
Siliquaftrum. Tourn. 647. Ccrcis foliis cordato-oibi- 
culatis glabris. Hort. Cliff. 156. Arbor Jiidic 
vulgo. 

Suber latifolium perpetuo virens. C. B. P. 424. The 
cork-tree. 

Terebinthus Indica Theophrafti. 

Piftachia foliis impar-ipinnatis, foliolis ovato-lanceo- 
latis. Hort. Cliff. 476. The piftachia-trce. 

Thefe juff: now recited are the remains of that 
once iamous garden ; among which are feme, that 
notwithftanding the prefent great impiovcnicnfs in 
gardening, are fcarcc to bo found clfcwhcrc. h'rnni 
the length of time they have ilooil, Icvcral of the 
trees are by much the la geff of their kind I ever 
have feen, and are probably the largcft in Kuropo. 
This account of them therefore is not merely a mat- 
ter of t uriofity ; but we learn from it, that many 
of thefe trees, though produced naturally in climates 



L *^47 J 

and latitncles vor) (hOlrcnt from n’Tr own, have 
gro'viii Lo a very gtv.5' ''a'^nitiulo \vi h iv, a; d Invc 
endured our ruJo Vt m fomc of Lh«.in, iora n. )tl: 
a cj'uujy: and tlvt they in proper foi.o aid ftna- 
tion:: may be propagated for ad''an*<‘';r‘’, a-, vv.ll as fur 
beauty. For ihc c5i.em].lification of this I would ic- 
comm nd to the cuiicuc obf-'r/ei die b’l.'k Vugiuian 
walnut-tree, the dufter-pi le, t, o he<i y loculi, the 
pfeudo-acacia, the aih-maplc, ^:"c. now rciaaining at 
Fulham. 

I cannot condude this paper, without tedifying in 
this public manner my obligations to § the prefent 
bifhop of London, who has with fo eminent a degree 
of reputa’ion filled thofe high ftations, to whidi he 
lias been called, not only for his repeated civilities to 
myfclf, but likewife for his aflluances to me, that 
no. care fliall be wanting for the prefervation of the 
very curious pariiculais mention’d in this catalogue. 

I have the honour to be witli the mod profound 
refped. 

Gentlemen, 

London, June 27, Your moft obedient femnt, 

i7Sr. 

W. Watfon. 


§ Dr. Thomas Sbcilock, 


XXXVl, 
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XXXVI. An Account of an inveited Iris, oh~ 
ferved on the Grafs in September, arid an- 
other in October, 1751, by Philip Carteret 
Webb Eff, F. R, S. 

Read^oaob the 24, September 1751, about 

*751- ten in the morning, I obferved a 

folar iris on a grafs lawn, near my houfe, at' huf- 
bridge in Surry. The morning was fair and clear, 
and the grafs of the lawn w as the night before almoft 
cover’d with webs refemhling thofe of fpiders, whicli 
many perfons efteem the forerunners of fair weather j 
and there had fallen in the night a large dew, with 
which the webs and tlie grafs were thoroughly 
wetted. 

The arch or bow appeared inverted, the point ^ 
being diftant about 24 inches from the point of my 
foot j and where-ever I moved on the lawn, it feemed 
to move at that diftance before me. The lawn on 
which I obferved this appearance, is a hanging level, 
which drops about 6 feet in 100 from towards E. 
It extended itfeif to the end of the lawn, the graft 
of which was ftiort, and it was not vifible on the fur- 
face of the adjoining water, or graft Helds. 

It was about two feet wide, and the colours were 
vivid and aiftind. 

Not liaving feen any thing of this kind before, nor 
recollecting to have read a defeription of an iris of 
this fort, I upon the fpot took the dimenlions of it 
expreffed in the annexed Fig. i. in which thediftance 
from 


A 
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A to B was = 26 feet 
A to C= 21 feet 
B to C— 18 feet 6 inches 
E to Cs=: 28 feet 
JS to Z) = 40 feet 
Bto Z)s=;34 feet. 

The meafures from. A to B and B to D arefome- 
thing lefs than the truth, being the meafure of a 
firing flrained in a flrait line from A to and from 
B to JD, and not of the curve line ABD. 


Fig. r. 
O 



0, the fpedator’s foot with his back to the fan, look- 
ing toward jB, diftant about a feet from A* 

li Oa 



I 85° ] 

O N Thurfday the 3 Odtober i/fi, at joUfter 9 
in the forenoon, I obferved about the fame fpot 
a like iris. It was a very fair morning : there had 
fallen a large dew in the night, and the lawn was 
then, and the night before, webbed over as it was 
the 23 September. 

The dimenlions of this laft iris exprelTed in the an- 
nexed Fig. N®' 2, were taken witli more accuracy 
than the former. I meafured it only to G, but it was 
vifible much farther than the whole extent of the 
lawn. 

In Fig. 3. the diHance from 
Ato G was = 54 feet inches 
AtQC=2 feet 3 1 - inches 
^ to .S = 4 feet 6 inches 
C to JB ss! 4 feet 
DtoH=ii6 feet 
Hto Fs= 5 za f^t 7 inches 
B to Fsss 12 feet 7 inches 
Hto iL=s 37 feet 
iC to G s= 4a feet 10 inches 
G to F= 30 feet 10 inches 
B to D= 16 feet 8 inches 
JD to B = 1 a feet p inches 
U io Css $ feet 6 inches 
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Fig. 2. 
OA 



The firft, if not the only author, who, I recoiled, 
mentions this kind of .iris, is Rohault, Fhyjicay pars 
3. cap. 17. de arcu caleftlyfedi, 34,, His account is in 
the annexed note («), 

I i a Remark. 


(a) Neque filentio prastereunda eft ilia notatu digniiEmaobfervatio, 
quod cum hactcnus aquae guttas tanquam in acre eadentes, & jper 
ea loca, ubi fitae efle debent, quo colores exhibere poflint, ex yrdine 
tranfeuntes confideravcrimus, iingi quoque poteft illas in certis locis 
fixas efte, ubi etiamnum tantum non rotundae lint. Utique vir 
eruditut matutino quodam tempore in aggere deambulans, ad al- 
teram manum in prati latius patentis herba confpicatus eft arcum, 
qui, prout ipfe gradnm proferebat, locum mutare videbatur f id 
quod magnam ei admirationem movit, maxime quod coelum undi- 
que ferenum elTct, & nulla aube maculatum. verutn cum pro- 
prius infpectis herbis, aquae guttas, tanquam rotis ftillas, prope 

luigulia 
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Remat k. 

An account of the like appearance is given by Dr. 
Langrifli in the Phih/ophical Trattfadmn^ N“ 569. 
The defcription of it agrees with this of Mr. Webb. 
The dodor obferves, that its figure may bean hyper- 
bola, parabola, or ellipfis, according to the angle of 
the interfedion of the plane of the horizon with the 
cone of rays. That, which he faw, he took to be an 
hyperbola. 


fingulis foliis inliserefcere viderel, qua$ c denfiore nebula, quae 
aerem paulo ante obfeuraffet, formatas exiftimabat, miiaii deliit ; 
cum enim explicationem fupra traditaai non ignoraict, judicabat 
continuo iftos aquae guttas arcus coeleftis fpeciein exhibere, qui ap- 
paruit, quoad guttae herbarum folus inbaeierent. Probe etiam tn- 
telligebat, eum arcum videri debere inverfum, ut profecto videba- 
tur, quod iflse aquae guttae inferiorem tantum fuperficiei coni 
a^em afpectus ambientis partem occupaicnt. 


xscsevn. 
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XXXVn. ExtraBs of feveral Letters from 
John Hiixham, M.D. <?/r]ymouth, Edi.S. 
and Mr, Tripe, Surgeon^ at Aihburton in 
Devonfliire, concerning a Body found in a 
V lult in the Church of Staverton in that 
County : Cojnmujticalid by Thomas Stack, 
M,D. F.R.S, 

Extract of a Letter from Dr. Huxham to Dr. Stack, 
datedi Plymouth, June xp, l/fo. 

Read July 5 - T THINK tlic iiiclofcd account is very 
^ X extraordinary. You may depend upon 
it, that it is altogether ttue. Mr. Tripe is a very in- 
genious and obferving furgeon at Afliburton near Sta- 
verton. Befides, I have had it from feveral other 
perfons of great probity and honour. 

Mr, Tripe to Dr. Huxham. 

® I Afliburton, June 28, 1750. 

np HERE having been a great diverfity of reports 
relating tp a body lately difcover’d in a vault 
in Staverton-chufch, 1 ii*/c taken the liberty of com- 
municating to you the few following particulars ; in 
hopes thereby to induce you to inform yourfclf more 
fully by your own infpedion. 

As it does not appear by the rcgiflcr of burials, 
that sffliy petfon has been depofited in this vault lirice 
Odoberiy, 1669, it is certain, that a body has lain 

there 
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tliere upwards of fourfcore years: yet, when the vault 
was open'd about four months ago, it was found as 
perfed in all its parts, as if but juft interr’d. The 
whole body was plump and full ; the flein white, 
foft, fmoodi, and claftic; the hair ftrong, and the 
limbs nearly as flexible as when living. 

A winding flaeet, which was as firm as if but juft 
applied, inclofed it from head to foot j and two coarfe 
linen cloths, dipp’d in a blackifti fubftance like pitch, 
infolded the winding-fheet. The body thus proteded 
was placed in an oaken coffin, on which, as it was 
always cover’d with water, was found a large ftone 
and a log of wood, probably to keep it at the bottom. 

Various have been the conjedures as to the caufc of 
its p efervation j and as it has been reported, tho’ 
probably without foundation, that the pcifon was a 
Roman-catholic, there have been fom? of that re- 
ligion, who, not having philofophy enough to ac- 
count for it from natural caufes, have attributed it 
to a fupernatural one, and canonized him ; and, in 
confequence of this, have taken away feveral pieces 
of the winding-fheet and pitch-cloths, preferving 
them as reliques with the greateft veneration. 

In my opinion, the pitch-cloths and water over- 
throw the miracle, and bring it within the power of 
natural agents 3 the former, by defending the body 
fiom the external air, and the latter, by preferving 
the tenacity of the pitch. The left fide, from the 
middle of the forehead to the ferotum, having been 
for feme time expofed to the air, is now grown black, 
and moulders away 5 butwheft the pitch-cloths re- 
main, the parts underneath are pcrfcdly frefh and 
firm. As the coffin is now pretty much injured* 

tho 
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tho’ intirely found, when the vault was firft open’d, 
the body is order’d by Mr. Worth, of Worth near 
Tiverton, whofe anceftor he is, to be fpcedily re- 
moved to another, and tlien nailed up. 1 am 

Yours, (^c, 

Nicholas Tripe. 

Dr. Huxham to Dr. Stack. 

Dear Sir, 

Read oaob. 24.T" AM very forry I could not myfelf at- 
*7S*- tjjg difledtion, which I had de- 

figned, but was hinder’d. Mr. Tripe however told 
me, he found the heart and lungs as found, as 
if the perfon had not been dead above four days, but 
much more flat and comprefled than ufual ; the 
joints very flexible and fupple j the knees in particu- 
lar, the patella^ tendons, ligaments, and the whole 
articulation being a*; fmooth, undtuous, and flexible, 
as in a body newly dead. He alfo gave me a piece 
of the pitch-cloth, which invcloped the whole body 
wrapp’d up within in the linen fliect, as mention’d 
in the letter I formerly fent you, of which you took 
a copy, and to which I refer you. 

I have inclofed a piece of tlic pitch, or tar, refin, 
and turpentine, with which the outer inwlucrum 
was befmeared. I take it to be pitch or tar, and 
turpemme } as it readily diflblves in j'p. vim, and 
fmclls Hke it when melted. 


Simon 
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Simon Worth Efq; whofe corps this is, died at 
hladrid, and was fent home in the manner defcribed, 
and fo buried. H s wife’s coffin, who was buried in 
the fame vault two years before, and two of his 
children about 1 1 years after (as appears by the re- 
pifter) wore ouite rotten. The oaken coffin, pitch- 
clcth, and water, feem greariy to have contributed 
to the prefervation of this body. His coffin was found 
very found. I am. Sir, 

Your very affedtionate 

May 21, 1751. 

obliged humble fervant, 

J. Huxham. 


Mr. Tripe to Dr. Huxham. 

S I R, 

liea<3caob.24. s in a former letter I gave you fome 
/ \ particulars relating to the external 
parts of the body, and its preferving apparatus, in 
this I ffiall give you an account of the internal. But 
before I enter upon this defeription, I muft beg leave 
to obferve to you, that as a great number of people 
reforted to the vault, on the fame of this extraordi- 
nary corps, the anterior parts of the body, from the 
middle of the forehead to the pudenda^ except the 
right lide of the thorax^ the right hypochondrium, ile^ 
and inguen^ were foon ftripped of the tar-cloth and 
winding-flieet, in- order, as the different motives of 
curiofity or fuperftition prevail’d, to be preferved as 

reliques, 
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reliqueS, or to commemorate fo remarkable an 
event. 

July 9, 1749, having in the firft place remov’d 
the body, half-cover’d with water and mud, to a con- 
venient part of the churchyard, divefted it of its cover- 
ings, and wafli’d off the filth, I made an incifion 
thro’ the integuments and mufcles of the left buttock, 
and found the membrana adipofa pretty near an inch 
thick j its adeps of a pale yellow, very dry, hard, and 
friable, and the membranous parts, except the cellu- 
lar coat of the mufcle, which was fcarce fenfibly al- 
tered, quite indiftindfc. The water having probably 
made its way thro’ the vafa abforbentta to the glutaus 
maximts, its fajciculi were thin, pale, and flaccid, 
exhibiting the appearance of beef macerated m water j 
but thofe of the medius and minimus, efpecially the 
latter, to which it had no accefs, with their proper 
moiftare and foftnefs, flill retained their natural ful- 
nefs, red colour, ftrength, and elafticity. 

In order, in the next place, to inform you of the 
ftate of the peritonaum and abdominal ‘oifcera, I made 
a crucial incifion thro’ the integuments and mufcles 
of the abdomen, carrying the longitudinal fedtionfrom 
the cartilago enfiformis to the os pubis, and the tranC- 
verfe from the right fide of the regio lumbar is thro’ 
the umbilicus to the leftj and as the abdomen had 
been fo long expofed to the air, its integuments and 
mufcles, except the aponeurofes in immediate con- 
tSi&. W\th.\h&peritoncBUfn, which had undergone no 
material alteration, were grown very black, dry, 
hard, and like rotten timber void of finell, and 
mouldering into duft. On dividing the peritoneum, 
which throughout its whole extent was of a natural 

K k colour. 
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colour, found, firm, fmooth, and extenfible, I found 
the omentum nearly in a fimilar ftate to that of the 
memhrana adipoja, full an inch thick, and extended 
to the louver part of the iypogafirium. The left lobe 
of the liver vras of a pale brown complexion, dry, 
hard, and Ihrunk j but the right ftill preferved its 
natural dufky red colour, foftnefs, and extenfion* 
The vejica fe Hi s was quite empty, but in all other 
refpeds in a natural ftate > as were likewife the duSius^ 
c’jpicus bepaticus and communis choledocbusy the vend 
porta^ ligamentum latum or fujpenforium^ and rotun- 
dum. The fpleen was of a pale bluifti grey colour, 
lax incoherent texture, rough unequal furface, very 
dry, hard, crilp, and contradted. The ftomach was 
fomewhat inflated, and its villi in confequence im- 
perceptible. There was no appearance of aliment in it, 
or of fasces alvina in the inteftines, but in both, as 
well the intejiina temiia as crajfa^ a blackifli liquid 
inflammable tar-like fubftance, wholly foluble in oil, 
and for the moft part in fpirits of wine dephlegmated, 
but abfolutely immifcible with water : their internal 
furface, efpecially where it was cover’d with this tar- 
like matter, was of a brown complexion, and fome- 
what rough and indurated, but their external was of 
a natural colour, peifedtly fmooth and foft. The 
pancreas was almoft cover’d with a pale-colour’d dry 
indurated coat, and of a pale reddifti complexion, 
but not altog^er fo moift and foft as in a natural 
ftate. The mefentery was wholly encompafled with 
a pretty large quantity of pale-coloar’d fet, which in 
the left fide of the abdomen^ efpecially near the omen- 
tum^ was quite dry and hard, and the mefentery itfelf 
in a manner indiftipguifiiable, but in the right fome- 
what 
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what lefs dry and hard, and the mefenteric glands 
and lamina more diftindt. The kidneys and glan^ 
diilee renales were involved in a very plentiful portion 
of fat ; and for the moft part the ureters ; that of the 
Jeft kidney ^xAglandula renalis refembling the fat of 
the mefentery in the left fide of the abdomen, and that of 
the right, the fat of the mefentery in the right fide : the 
left kidney and^/««i/z//3 renalisvf&t& nearly of the fame 
brown complexion, but in every other refpedt in a 
ftate analogous fb that of the fpleen ; the left ure- 
ter was of a natural colour, foft, fmooth, and flexi- 
ble 7 but where inveloped with kt, fomething hard, 
rough, and inflexible : the right kidney m6.^a7idula 
renalis, together with the right ureter, were in all 
refpeds in a natural ftate, as was likewife the vejica 
urinaria, except that it was quite empty, and its 
coats confiderably thicken’d and contradted. The 
aorta and “vena cava, together with their capital 
branches, the receptaculum chyli and vejicula jemi~ 
nales, being cover’d with fet, which was likewife of 
a pale complexion, and more or lefs dry and hard, 
as it was fituated in the right or left fide of the abdo^ 
men, I was obliged to content myfelf with infpedting 
the large and more obvious paits ; it being altogether 
impradicable to remove the vifcera, as I was fur- 
rounded and prefs’d by near an hundred: people, du- 
ring the whole time of diflfcdtion. 

I coftie now to acquaint you with the condition of 
the pleura, and contents of the thorax : and in order 
thereto, I extended the longitudinal fedlion of the 
abdomen, quite thro’ the parietes of the thorax, on 
the left Iftie of the flernum to the clavicle ; and tho’ 
the integumenCs* atid mtufcles of the ihsrax were in a 

K k 2 pa.allel 



[ 26 o ] 

parallel ftate with thofe of the abdo?nen, the cartilages 
of the ribs were pretty white, firm, fmooth, and 
elaftic. The pleura’^ together with its duplicatures, 
the mediajiimm, which I feparated from the Jiermmy 
in order to ini^edf the right cavity of the thorax^ 
V ere found, and of a natural colour, firm texture, 
fmooth equal furface, foft and pliable. The peri- 
cardium^ except where it adher’d to the tendinous 
part of the diaphragm, was invefted with fat, of a 
pale complexion, but not altogether fo dry and hard 
as that in the left fide of the abdomen ^ and through- 
out infeparably conjoined with the heart, which was 
very large, and of a deprefled figure, dry, hard, and 
confiridted. The left lobe of the lungs near the pe- 
ricardium was of a very pale brown colour, with a 
faint call: of red, confiderably collapfed, fomewhat dry 
and hard, and the invefting membrane of a rough 
uneven furface, quite dry and rigid j but the remain- 
ing part, together with the right, were of a redder 
complexion, lax fpongy texture, foft and compref- 
fible, and their invefting membrane of a fmooth eve,n 
furface, foft and flaccid. The afpera arteria and 
eefophagus were for the moft part thinly cover’d with 
fat, like that of the pericardium^ but in all relpedls 
in a natural condition, as were likewifo the aorta, 
vena cava^ pulmonary arteries and veins, and all their 
capital branches. The diaphragm was confiderably 
relaxed, and of a concavo-convex figure j and except 
that its mufcular part was a little pder than it ought, 
and its tendinous, where conneded to the pericar- 
dium, a little harder, it was in every refpedt accord^ 
mg to nature. The vifeera of the tbprax and abdo- 
men were well-proportion’d, and quite free from any 

preternatural 
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preternatural adhefion to one another, or tothe _y’^-vv^^ 
diaphracfm, or pe7 Honauin. 

I £hail now defci'be to you tbe ftate of the parts 
concern’d in the ardculation of the knee ; and heaving 
for that purpofe remov’d the integuments an a mnf- 
cles from the joint, I found the tendinous ligaments 
covering the anterior convex furface of the patella of 
a whiiifli complexion, firm, fmooth, and flexible, 
and the cartilage covering the pofterior, white, folid, 
fmooth, and elaftic. The burfal and crucial ligaments, 
the femilunar cartilages, mucilaginous glands, and the 
adipofe fubflance, in which the glands were feated, 
were all moiflen’d with Jinophia^ and in their narural 
order. The anterior furface of the patella was fome- 
what rough and black } but the poilerior, together 
with the procefles and cavities in the fuperior part of 
the tihiay and the apophyfes and cavity in the inferior 
part of the os femoris^ were in all refpeds in a natural 
flate. 

I lhall finiih this account of the difledtion with a 
defwiption of the ftate of the tendons in the left arm, 
near the wrift, together with that of the occipitalis 
mufcle, pericraniwn, and os occipitis. As to the 
former, tho’ the integuments and mufcles were black 
and mouldering, the tendons were of a whitifti co- 
lour, clofe contexture, hard and fmooth j and as to 
the latter, having feparated the integuments in tlie 
occiput^ I found the occipitalis mufcle quite red, moift 
foft, ftrong, and contradtile, t\i& pencranium tolera- 
bly white, firm, fmooth, and unelaftic j and the os 
occipitis of a very firm and folid texture, Ibmewhat 
rough and black, but, on feraping off the furface, 
fmooth, and of a natural colour. 

Having 
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Having thus given you ths particubis of the diC- 
fedion, I muft impofc yet a little more on >our pa- 
tience, while I communicate to you the date of the 
external parts of the body defcrib d in the former let- 
ter, as it appear’d at the time of diffedion j as Lke- 
wife that of fome others, which have hitherto been 
unobferv’d. To begin with the firft : the body was 
fomewhat extenuated, and the fkin of a dark com- 
plexion } but, except where it was expofed to the air, 
firm, foft, fmooth, and flexible The hair, for the 
moft part, was feparated from the fcalp ; it was pretty 
thick, and of a blackilh colour, with a few grey ones 
intermix’d, about five inches in length, foft, ftrong, 
and elaftic : there was no appearance of any befides 
in any other part of the body j but I was informed 
by Mr. Prefton, the prefent proprietor of the vault, 
and a furgeon’s apprentice in the neighbourhood, who 
faw the body, when it was firfl: difeover’d, that it 
had then a dark- colour’d beard, about three inches 
and a quarter in length. The joints were altogether 
as flexible as in a natural ftate. The tunica adnata 
of each eye was of a loofe contexture, quite rough 
and difcolour’d, and the cornea opaque, flat, and 
wither’d. As the head lay near the entrance into 
the vault, fome one, in getting down, had pi-obably 
jkpp’d ©n his face, and thereby confiderably de- 
prels’d all the lower part of the nofe, and forced a 
few of the dentes inci fores out of their fockets. The 
integuments and mufcles, efpecially thofe of the de- 
preffed part of the nofe, were quite confum’d, and 
the cartilages following thar fete. The teeth were 
exceedingly hard, and firmly fix’d in their fockets, 
fomewhat rough, and of a blackifli cofont. All the 
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tongue was confum’d, exxept its invefting membrane, 
which was likewife of a blackifh colour, and wailing 
away. The integuments and mufcles of the face, 
from the middle of the forehead to the chin, were 
become black, and crumbling into dull. The pu-^ 
denda were quite reduced to their membranes, which 
were alfo become black, and mouldering away. The 
nails were grown about the third part of an inch be- 
yond the fingers and toes, and excepting a little al- 
teration in colour, in every refped: in a natural ftate. 

I ihall now reftrain my pen from being any fur- 
ther tedious, and hope what I have communicated 
will be acceptable to you, 

Alhburton, Sept 18, Your moft obedient fervant, 
1751. 

Nicholas Tripe. 


XXXVIII. ExtraB of^ a Letter from ^r0'~ 
fejfor Euler, of Berlin, to the Rev, Mr, 
Calpar Wetftein, Chaplain to Her Royal 
Highnefs the Princefs Dowager Wales. 

SIR, 

Read^oa. 24 .'i^^OU have heard, witliout doubt, that 
*751- Academy at St. Petersburg 

have fixed a prize of one hundred ducats, which they 
will give every year to him, who fnall give the heft 
anfwer to the queftion, that lhall be propofed j and 
for the firfb time they have propofed this quellion : 

“ Whether 
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“ Whether the theory of Sir Ifiac Newton is fuf- 
“ dent to explain all the irregularities which 
are found in the motion of the moon ? 

Thisqueftion is of the lall importance; and I muft 
own, that, till now, I alw^ays believed, that this 
theory did not agree with the motion of the apogee 
of the moon. Mr. Clairaut was of the fame opinion; 
but he has publicly retraced it by declaring, that 
the motion of the apogee is not contrary to the New- 
tonian theory. Upon this occafion I have renew’d 
my inquiries on this affair; and, after moft tedious- 
calculations, I have at length found to my fatif- 
fadlion, that Mr. Clairaut was in the right, and that 
this theory is intirely fufHcient to explain the motion 
of the apogee of tlic moon. As this inquiry is of the 
greateft difficulty, and as thofe, who hitherto pretended 
to have proved this nice agreement of the theory with 
the tnith, have been much deceived, it is to Mr Clai- 
raut that we are obliged for this important difeovery, 
which gives quite a new luftre to the theory of the 
great Newton : and it is but now, that we can exped 
good agronomical tables of the moon. 


xxxrx. 
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XXXIX. E^iraSi of Two Letters from Df\ 
Alfton, Bot, Prof at Edinburgh, to Dr, 
Mortimer, Seer. R. S. The firfi dated 17 
March, 1 749 ; the fecondy Auguft 9, 
1750. 

Read oa. 24, 4 PROPERTY of quick-lime, which 
I believe was not obferved before. In 
June 1743, for fome experiments in vegetation, I in- 
fufed about 2 pounds of quick-lime in 24 pounds of 
water, refolving to change the lime, fo foon as it did 
not communicate its virtues to the water. I foon 
made ufe of the firft lime-water, and filled the velTel 
with fi-efh water. When that was exhaufted, I fill’d 
it up a third time j and lb on for twenty or thirty 
times : for I had no reafon to change the lime for 
three years ; fo long it was good lime-water, gather’d 
crufts on its furface, turned fyrup of violets green, 
vegetable infufions yellow, tafted as at the firft. But 
at the end of the third, it gatlier’d no more crufts,, 
was no more lime-water. 

The quick-lime, which I kept dry, fell loon into a 
powder ; it flood cover’d thefe three years (the veffel 
with the lime-water in it was an inverted large bell- 
glafs, never cover’d) in the green-houfe. This pow- 
der I infufed in water, but it communicated no vir- 
tue to it whatever. This perhaps you will difficultly 
believe, but it is eafy to make the experiment. The 
calx’Oive, that I ufed, was made of the common lime- 
ftone. It is alfb a common obfervation of our farmers, 
that the effedl of lime on lands lafts only 3 years. 

L 1 Second 
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Second Letter^ Auguft p, i/fo* 

T he paradox, which I formerly mention’d, con- 
cerning calx vivcy which no body would at 
flrlt believe, I have demonftrated by repeated experi- 
ments, by which it appears, that the ftone calx vivc 
may afford more than fix hundred times its own 
weight of good lime-water j for from half a drachm 
of quick-lime I had forty ounces of lime-water j from 
one pound of quick-lirpe yoo pounds of lime-water ; 
and the lime is not yet exhaufted, the water being as 
good now as at firft, by every experiment that I know. 
I poured feme of it cold (very lately) on fome fmall 
calculi, in a drinking-glafs, and in one night’s time 
fuch phsenomena appeared, as notably explained, as 
well as confirmed, the ufe of lime-water in the ftone, 
I found alfo, that quick-lime kept dry, in the open 
air, 14 months, communicated nothing to water,, 
tho’ long infufed in it : that lime-water, boiled 
down to a fourth part, is not weaken’d, neither fenfibly 
ftronger ; yet yields a very little of fmall flender 
prifmatic cryftals. I am. Sir, 

Your obliged moft humble fervant, 

Charles Alfton^ 


XL. 
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XL. A nerm Trocart for the Juncture m the 
Hydrocephalus, and for other Evacuations^ 
which are necejfary to be tftade at different 
Times \ by M,\^ Cat, F. F. S. Tranf- 
lated from the French by Tho. Stack, 
M. D, F. R. S. 

Readoasi.^'^N the 1 5 of 0-£lober, 174.4, 
i/Si- Michel, an infant of three months 

and a half old, fon of a weaver, of the fuburb of St. 
Sever of Rouen, was brought to me, having his 
head, for five weeks paft only, as big as it appears 
in Fig. I. All the futures of the fcull were confider- 
ably feparated, afunder; the exterior veins of the 
head very much fwoin, and the eyes turned down- 
ward. This infant was pretty plump, and had had 
no didemper before this accident } but from the time 
it appear’d, he became very froward, far from being 
.dull or lethargic, as fome authors fay. 

A hydrocephalus of fb enormous a fize, and fo 
fpccdily formed, appear’d to ms incurable by medi- 
cines in fo young an infant; and entertaining no greater 
hopes 'from the operation, I exhorted the parents to 
_patience. They came again to, me, and earnelHy in-- 
treated me, faying, that their child , could not poffibly 
hold out long agdinft a diftemper, whipli gain’d 
.ground fo very faft. They took the event on th?m- 
felvep, apd by force of intreatics made me refolve on 
theop^ajdoiv . , 

I fufpedtfd, 4 ^ 18,6 the caufe of the deadis (tyid fudn 
-4en too for the mofi: part) of thofe, who had bden 

hi 2 pundtured 
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pun<£lured for, the hydrocephalus, might probably be, 
that all the water had been drawn off at once j and 
that the brain had been left, as it were, uncover’d, 
and expofed to the impreffions of the air, which 
muft neceffarily fill the wide fpace, that had been 
■occupied by the water j fince, in this cafe, the inte- 
guments could not be prelTed dole on the contained 
parts, as it happens to the integuments of the abdo-^ 
men after the pundure in the afeites. Wherefore, 
fince I was prevailed on to make the pundure, I re- 
folved to draw the water by little and little, at dif-. 
ferent times dillant from each other; and in the 
intervals of thefe evacuations to coraprefs the integu- 
ments with a proper bandage, to make them come 
near the brain. 

The common trocarts did not leem proper to ful- 
fil thefe views. I was of opinion, that pundures 
often repeated in thefe nervous parts were dangerous: 
befides, as the integuments of the head were thin, 
and upon the ftretch, the opening being once made 
would never clofe fuffidently to Hop the evacuation, 
when the cantila was removed ; and if I left the ces» 
nula in the orifice, and ftopp’d it with a ftopple, 
this lame dilpofition of the integuments would fulFer 
the water to ouze out between them and the lides 
of the cmula : thus would the evacuation become 
totel, in fpite of me, whatever method I ufed witli 
the trocarts already known. Thefe refledions made 
me contrive the following inftrument. 

It is a new troesart, reprefcnted by Fig. t. and 
which has this peculiarity, that the canula is much 
foorter than ordxnary. This canula is reprefcnted 
feparate in Fig. 3. ; but there ought to be fcveral, 

of 
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of different lengths for different cafes. On the upper 
part of this canula there are two circles, each one of 
which is faften’d to a different piece. Thefe pieces 
are exhibited feparate in Fig. 4. and they are made fo 
as to be fcrew’d one on the other. Thefe circles are 
fomewhat concave in their furfaces, which correfpond 
reciprocally} fo that their circumferences touch, 
while there is a tolerable vacuity towards their centre. 
By means of this fimple mechanifm, I apply the 
plafter x, with a hole in it, oft the lower circle 
whofe fcrew paffes into the hole of the plaifter ; this 
done, I fcrew the upper piece B on the lower if, 
and I fqueeze the plaifter tight between thefe two 
circles. The inftrument becomes then as in Fig. 5, 
The plaifter, which I have chofen, is that of Andreas 
a Cruce } but one may ufe Burgundy-pitch, or any 
other powerful emplaftic, at pleafure. My plaifter 
was three inches broad. To the upper end of the 
canula I adapted a very exadt filver ftopple c. Fig. 5, 
The part, where I intended to make the pundlure, 
was fhaved, wider than the plaifter. 

Thus having prepared every thing, and the canula 
being armed with its trocart, and fortified with the 
plaifter, as it appears Fig. y. I performed the punc- 
ture on Friday the 23 of Odober 1744, by thrufting 
in the trocart and canula up to the circles and plaif- 
ter, which I applied and made to ftick in all its 
parts on the head, by preffing it with my hand and 
fingers made very warm, and alfo with hot linen- 
cloths. When the plaifter was thoroughly well 
faften’d on, I pull’d out the trocart, and ^ew four 
or five ounces of ferofity, of a brownifh white, or 
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the colour of pale white-wine, and foracwhat foul : 
after which 1 doled the camila with its ftopple c. 

By chemical experiments, this liquor was found to 
be neither acid nor alcaline : being put on the fire, 
it evaporated quite away, and left at bottom a frothy 
neutro-faline fediment. 

Saturday, Odt. 24, I unfiopp’d the canuJa^ and 
drew the fame quantity of water. The infant was 
ill on the Sunday ; wherefore I did not difturb him 
that day. Monday the 2d he was better. 1 drew 
five more ounces of water. Tuefday I fuffer’d him 
to take reft. Every time that I made this evacu- 
ation, I bound the head with a ftrong capeline 
Notwithftanding thefe precautions, the infant died in 
the night between Tuefday and Wednefday; and it 
will prefently appear, that this hydrocephalus was 
of an incurable fort. I open’d it, and found the 
brain applied againft the dura mater as ufual j but 
this brain was thin, and as it Avere fpread out : it 
only formed a kind of thin fack fill’d witli water. 
I open’d, and faw that the difeafe was nothing more 
than an exceffive dilatation of the two lata-af ventri- 
cles, by the' waters colleded therein. glandula 
pinealh was almoft wafted, as well as the ple\n% 
cb&rmdes, of which fome few veftiges only remain d. 
On the contrary, the other vcfltls, whicJi lined the 
infide of this fack, were very vifible. 

As the brain is a foft vifem without dafiicity, it 
manifeftly appears, that it could not poflibly refume 
its natural form, how flowly foever I had evacuated 

the 
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the waters : but perhaps the operation would have 
fucceeded, if tlie Hat of the dropfy had been o the 
outfiue of the brain. However that be, this trocart 
to me feems uicful for feveral operations : and this 
is my firft motive for prefenting it to the Royal So- 
ciety. My fecond motive for fo doing is, the confe- 
quences, which may be deduced from this obferva- 
tion with, regard to the apoplexy. 

How can one believe, that the apoplexy is caufed 
by the extravafation of the liquids, or by the fullnefs 
of the veflels, after having feen a brain filled with 
water, and diftended fo vaflly as this was, without 
anyone apopledtic fymptom ? Verduc, who in his 
pathology propofes an objection fimilar to this 
againfi: his own fyftem, endeavours to folve it, but 
has not fucceeded. The objedlion remains viiflorious. 

Neverthelefs, when the brain of a perfon dead of 
an apoplexy is open’d, and extravafated blood is 
found in it, his death is imputed to this extrava- 
fation alone, and the apoplexy is pronounced fan- 
guineous. This has happened on the death of M. Dc 
Frequienne, prefident of our parliament. On open- 
ing him I found about a tea-fpoon full of blood ex- 
travafated within the meduth oblongata^ between the 
third and fourth ventricle, at the beginning of the 
latter. Could fo fmall a quantity of blood prefs on 
the principles of the nerves fo as totally to inter- 
cept the courfe of thefpirits ? No, certainly; for this 
would he miftaking the efiedt for the caufe. This 
extravafated blood was but an accident owing to the 
convulfive motions of the iliva nuila\ and of tlie 
veflels of the whole bafit of the fcull, Hized with 
the apopledic diforder, which mofl: commonly^ is 

jiotliing 
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nothing die but the matter of the gout or rheumatifni 
fixing on this fource of the nerves. Now this gene- 
ral attack, which fwells and diftends tlie dura mater 
tliroughout this whole bafis, makes the blood ftag- 
nate in the veflels, fome of the weakeft of which 
burft, and at the fame time clofes all the canals of 
the nerves, and confequently kills the patient. Un- 
lefs a perfon would chufe to fay, that thofe broken 
canals were thofe, which concurred in the fubftance 
of tlie brain to the formation of the fpirits, that give 
motion to the heart : which opinion is not free from 
difficulties 3 fince it is well known, that this organ re- 
cieves the influences of feveral nerves at a time, all 
which ought to bear their part in this accident, 
which, after all, is but the rupture of a fimple ca- 
pillary veffel. 

The drift of thefe refledions is to engage prac- 
titioners to have fomewhat lefs confidence in their 
theories, and, for example, not to m^ke a poor apo- 
pledlic patient die under the lancet j a thing, which I 
have feen feveral times, from the notion which they 
hold, that it is the over-great quantity of blood, that 
kills : for, befides that this falfe opinion is fatal to this 
patient in particular, it will ftill be fo to all future apo- 
ple<ftics, if the prejudice in favour of tliis theory be 
fuch as to prevent feeking the true caufes, and the 
real remedies of the apoplexy. 


XLI. 
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XLI. Obfervations on the Effects of the Vitrum 
Antimonii ceratum, by Monf Geoffroy, of 
the Royal Academy of Sciences, and 
F, R. S. 'Tranjlated from the French by 
Tho. Stack, M Z>. K S. 

Read oa. 3 1 jT"' HIS medicine, the preparation of 
J[_ which was firfl: publifhed in the 
Edinburgh Medical EJfays, is made by mixing an 
ounce of the glafs of antimony in powder with a 
drachm of yellow wax. This mixture is kept in an 
iron ladle over a flow clear charcoal-fire about half an 
hour, taking care to flir it continually with an iron 
fpatula, until the wax is confumed, and ceafes to 
emit fumes. Such is the procefs of the preparation, 
publiflied in the Edinburgh Effhys. 

In the memcers of the Royal Academy of Sciences 
for the year 1745', ^ detail of this opera- 

tion, with fome remarks on the changes, which wax 
may occafion in the glafs of antimony. 

Of all the preparations of glafs of antimony this is 
doubtlefs the mofl: perfect ; for it is infinitely fupe- 
rior to the chylijia of Hartman. This chylijia is 
nothing more than a glafs of antimony well pounded, 
and opened by acids, and then digefted in fpirit of 
wine impregnated with mailic; whicli never can co- 
ver the particles of this glafs with coats of equal im- 
penetrability with thofe form’d by wax bituminized 
by burning. 

This medicine fucceeds equally in bloody-fluxes, 
diarhoea’s, Ample loofenefles, quartan agues, even 

Mm the 
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the moft obftinate, and in certain cafes of the flmr 
albus. 

It m’lfl: be given with caution, beginning with a 
very fmall dofe, as one, two, or three grains, efpe- 
cially when it has been levigated again after its cal- 
cination : and thus it may be fafely given to children, 
and even to pregnunt women- 

In giving it to robuft perfons, I always began by 
a fmall dofe, as 4 or y grains, which I gradually in- 
creafed to 18, according to the effedls produced by 
lefs confiderable dofes. This medicine, which fome- 
times vomits or purges, fometimes alfo cures, efpe- 
cially in robufl conftitutions, without producing any 
vilible effedf. 

By gradually increafing the dofe of this medicine, 
I have given as far 24 as grains at a time, which had 
no other eifedt, but to procure two or three mode- 
rate ftools the next day ; but in this cafe it would be 
imprudent to continue its ufe without interruption j 
becaufe, as it palTes flowly, the dofe may poffibly 
unite with the firll at the time, that it begins to ope- 
rate ; and thefe two dofes thus joined might caufe a 
fuperpurgation, which is always to be dreaded. 

I ihould never have ventured to give this medicine 
to pregnant women, if chance had not convinced me, 
that it is not more dangerous for them than for 
others, when given with caution. For, among fe- 
veral women, whom I cured of bloody-fluxes with 
this medicine, there were fome, that were adtually 
with child, and did not know it themfelves, at the 
time of their taking it. They were all cured, and 
no accident happen’d to any of them, 
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In p'n-fuance of this ohforvatK'n, I thought I might 
try it, with ali imaginable precautions, even on fuck- 
ing children. In the mean time I was very attentive 
to the effedt of the medicine. When the firfl dofc 
vomited or pu-rged fufficienily, I did not incrcafe the 
fecond. Sometimes I diminilhed it, or even totally 
laid it afide for fome days. 

When this medicine produces nothing more than 
keckings at ftomach, and a plentiful cxpedloration 
of thick dime, the dofe may be fafely increafed half 
a grain or a grain every day. And this flight aug- 
mentation of the dole does not hinder the effodt. of 
the medicine from diminifliing, in proportion as the 
patient comes nearer a perfedt cure. 

When the patient has been purged too violently 
by one of the firfl: dofes of this medicine, which arc 
always fmall, it is a proof of the weaknefs of the 
patient ; and then I give it to him but every fccond 
or third day. The diftance of time obferved between 
the dofes of this medicine makes it operate Icfs 
brilkly, and more equally. 

When the •oitrum antimonii ceratum vomits, the 
patient is to drink warm water at every motion. 

When the dyfenteric flux is attended with fliarp 
pains in the abdomen^ with heat and tenfion, the i)r- 
trwn antimonii is not to be given, till the pains are 
removed by emollient clyfters, and other proper re- 
medies. 

I have not obferved any difference in the cflfcdls of 
this medicine, whether the patient had, or had not, 
been bled or purged j whether the difeafe were re- 
cent, or of long ftanding ; whether in fine it were at- 
tended with a fever, or not. They were all cur^ 
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equally well j agreeable to what is faid in the Edin- 
buigh obfervations. 

The vitrum antbnonii cerahm is a good febrifuge. 
Three or four days ufe of this medicine generally 
fufBces for removing the fever accompanying diar- 
rhoea’s, loofenefles, ^c. But, in order to its hav- 
ing this effedt, it muft either purge or vomit the pa- 
tient j otherwife it cures the loofenefs, but the fever 
continues, and requires a very long ufe of the medi- 
cine to cure it. When it operates in a fenfible man- 
ner, it generally gives the patient an appetite, when 
he is near being cured : but the weaknefs of his flo- 
mach does not allow his giving way to it, without 
running great rifks. 

When this remedy operates a cure without pro- 
'ducing any vifible effedts, it would be dangerous to 
increafe the dofe till it cauies evacuations : for, unlefs 
the patient be of a ftrong conftitution, you endanger 
the bringmg on a hypercatharlis. 

Moreover I have obferved, that the finenefs of the 
powder has a great influence on the manner of its 
operation. That, which is very fine, is much more 
adtive, than that which is fomewhat lei's fo : for ex- 
ample, a grain of the vitrum antimonii ceratum re- 
duced to a very fine powder will have more force and 
adtion, than two grains of the fame glafs reduced to 
a powder fomewhat lefs fine. Wherefore I always 
preferr’d the firft fort, as produdfive of naore certain 
effedts, and lefs incommoding the ftomach. 

The vegetable acids develope and increafe the 
emetic quality of this medicine to fuch a degree, 
that you would always put the patient’s life, who 
takes it, in great danger, if you did not abfolutely 

forbid 
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forbid him the ufe of acid fruits, and aliments, that 
are liable to turn four, as milk, wine, &c. 

This medicine fucceeds equaUy well in ' terine eva- 
cuations. In thefe cafes it muft be continmd 15 or 
20 days, giving it every other day, according to the 
patient’s Ihretigth, or the quantity given at a dofe. 

With this medicine alone I have likewife cured a 
girl of eighteen, who had the Jliior albus abundantly 
from the age of twelve. At firft I gave her three 
dofes for three days together. The firft dofe was 
half a grain, the fccond a grain, and the third a grain 
and half. The two firft made her vomit very gently, 
but the third purged her plentifully. After forae days 
of reft I repeated the fame three dofes. During this 
time the difeharge was much greater than ufual, and 
it changed colour feveralj times. At the end of eight 
days the patient had her courfes in larger quantities 
than ordinary. Some days after her courfes were 
over, ihe jiuor albus appeared again, but was much 
diminifh’d and by continuing to give the fame dofes 
of this medicine every week for two months, the 
patient was perfectly cured. 

In obftinate quartan intermittents, which had re • 
fifted the moft powerful febrifuges, I have given this 
medicine on the two days of intermiffion, omitting it 
the day of the paroxyfm j and continuing it thus, 
and increafing the dofe very gradually, theparoxyfms 
grew confiderably weaker j and generally the fourth 
did not return. The patients, whom I cured in this 
manner near a year ago, have never had the leaft re^ 
turn of the fever. 

Excepting in the cafes of fevers, all the patients, 
who ufed the vitrum antimonii ceratum^ drank ha- 
bitually of a ptifan made with rice, oatmeal, or 
* hartfhorn. 
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liartfliorn. Thefe ptiHins prevent the pains of the 
ftomach, which this rned’cire fornct'mes occafions. 

I have always given this medicine in a bolus in- 
corporated ^vith the bitter extracts, or cordial eledlua- 
ries i by which method we partly guard again ft the 
pains of die ftomach. Great care ought to be talcen, 
not to make it up with conferves or letups of acid 
fruits, for the reafons already given. 

I am in hopes, that, notwithftanding the prejudice, 
which prevails againil this preparation, it will be 
ufed with fuccefs in all the cafes above-raention’d j 
provided attehtion be given to the obfervations, which 
I have made in this paper. And it is to Dr. Pringle 
that we are indebted for an excellent medicine, 
which may be brought into familiar ufe, if people 
accuftom themfelves to adminifter it with prudence. 


XLII. Extract of a Letter from John Brown- 
ing Efq-, of Barton-Hill near Briftol, to 
Mr. Henry Baker, F, R. S, concerning a 
Dwarf. 


Read Nov. 7, 
1751. 


Dear Sir, Barton-Hill, Sept. 12, 1751. 

I AM juft returned from Briftol, where I 
have feen an extraordinary young man, 
whofe cafe is very furprifing. He is fliewh publicly 
for money, and fhecefore I fend you the printed bill, 
which is given about to bring company j and alfo a 
true copy of a certificate from the minifter of the 
parifb, where he was baptized, together with the 
atteftation of feveral of the neighbours of great credit 

and 
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and veracity, feme of whom are perfonally known to 
me. To thefe i nave like wife added my own obfer- 
vations, as neceflary to clear up the cale. 

The certificate is as follows : 

This is to certify, that Lewis Hopkin, the bearer 
“ hereof, is a man of a very honefl charadter, and 
“ has fix children. His fecond fon Hopkin, whom 
you fee now with him, is in the fifteenth year 
‘‘ of his age, not exceeding two feet feven inches 
in height, and about 12 or 13 pounds weight, 
“ wonderful in the fight of all beholders. 

“ The faid little man was baptized tlie 29 of 
^ January 1736, by me 

R. Harris, 

Vicar of Lantriffent, Glamorganfliire. 

We have feen the above-mention’d youth, and. 
have reafon to think the contents above-mention’d to 
be true as fet forth, 

Edmund Thomas^ 
Cha. Edwin 
Matt. Deen 
Hopkin Rees 
Anthony Powell 
David Thomas 
Nich. Price 
Wm. Cadogan. 

The gentlemen, that have feen the youth, and' 
have figned their names, are all of figure and fortune 
in the county of Glamorgan. Mr, David Thomas 

lives- 


S' 
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lives ia London, is an entry -clerk in the court of 
Chancery, and fupplies country attornies with their 
writs, and lives in a lane or court near Gray’s- Inn, 
Holborn. 

I went myfelf to view and examine this very ex- 
traordinary and fuprifing, but melancholy fubjedlj 
a lad entering the fifteenth year of his age, whofe 
ftature is no more than two feet feven inches, and 
weight thirteen pounds labouring under all the mife- 
ries and calamities of very old age ; being weak and 
emaciated, his eyes dim, his hearing very bad, his coun- 
tenance fallen, his voice very low and hollow j a dry 
bulky inwai-d cough, low and hollow j his head 
hanging down before, fo that his chin touches his 
breaft} confequently his Ihoulders are raifed, and 
his back rounded, not unlike a hump-back. His 
teeth are all decay’d and rotten, except one fore- 
tooth below. He is fo weak, that he cannot Hand 
er&St without a fupport. 

The father and mother both told me, that he was 
naturally fprightly, tho’ weakly, until he was feven 
years old, would attempt to ling and play about, 
and then weighed nineteen pounds, and was as tall as, 
if not taller than, at prefent, naturally firait, well- 
grown, and in due proportion : but from that period 
he hath gradually declined, and grew weaker, lofing 
his teeth by degrees, and is now reduced, to the un- 
happy Hate I have been deferibing. 'The mother 
is a very jolly healthy woman, in the prime of life : 
the father enjoys the fame bleffing. They both af- 

furc 
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fure me, tliis lad has a fifter about ten years of age in 
the fame declining ll'ate, 1 am, 

Dear Sir, 

Yours moft affcdionately, 

Joliu Browning. 

As new-born children frequently exceed in weight 
this youth of fifteen years, I take the liberty to 
communicate his cafe, believing it will not be' 
tl^oughl incurious. 

H. Baker. 


XLIII. A Letter from Mr, Rich> Dunthoriic 
to the Rev. Dr. Long, F. R. S. Mafier 
of Pembroke-Hall in Cambridge, mid 
Lowndes’^ Profejfor of Ajlronomy and 
Geometry in that Univerjity^ concerning 
Comets. 

S I R, Cambridge 5, 1751. 

Read Nov. 14,^' | ^HERE is a manufeript in your 
* ' X college library, chiefly afti ological, 

wherein there are five trails of dificrv-nl authors con- 
cerning comets. One of them, intituled, TraSiafm 
fratris Egidii de cometis (written on account of a 
comet, which appeared in the year of our Lord 
1264) contdns thefe paflages relating to its place and 
motion; I 


Prolog. 


L 2«2 J 

Prolog. Stella caudata feu crinita apjiaruit in 
•' regno Franciaj in oriente ante folis ortum a 19“ ka- 
lendas Augufti ufque 5° nonas Odtobris in annO 
“ Domini 126^. 

Cap, I. “ Cometenij cujus occafione haac fcripfi- 
“ mus, primo vidimus extra circulum zodiaci verfus 
“ aquilonem contra cancrum, et demum eundem 
“ vidimus extra circulum, verfus auftrum fub geminis 
“ inter canem et orionem. 

Cap. 3. “ Vidimus autem et ftellam caudatam, 

cujus occafione hoc fcripfimus, prseter motum cir- 
cularem diurnum, $que moveri motu retrograda- 
** tionis, et nulli alii fimilis, fecundum latitudinem 
“ ejus, quse eft a feptentrione ad auftrum. Vifuseft 
moveri per duos menfes folares plufquam 4.0 gra- 
“ dus, vix per 3 gradus longitudinis permutans litum. 
Cap. 7. CometeSj cujus occafione hsec fcripfi- 
moSj primo vifa eft in vefpere poft folis occafum, 
demum poft paucos dies folem pertranfiens in 
“ mane circa odavum gradum cancri, et ex hinc 

cito procefiit retro in geminos : - — -- vidimus 

autem et cometem moveri ab aquilone ad auftrum, 
‘‘ fecundum latitudinem quidem plus 50 graduum,et 
“ fecundum longitudcm quidem vix 5 gradus proccf- 


Hevelius in bis Cotnetographia has alfo given us 
the following paragraph, among others, concerning 
this comet: 

“ A. C. 1 264, ftella, quae dicitur coractes, appa- 
* ruit, videlicet in oriente, ante ortum diei, poft ftcl- 
iam matutinam : apparuit, fcilicet, ante auroram 
“ cum radiis multis ; ipfi ejus radii longe lateque 

** apparuerunt 


2 
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£ppar(ierunt antcquam oriretur ipfa ftella comctcs. 
“ Igitur veloci curfu laboravit ipfa ftella conietes, ita 
quod praecurrerit & longe vcrfiis meridiem praeceflit 
" ftellam matutinam, i. e. luciferum. Vifaeft circa 
feftum S. Marias Magdalena, & ufque ad odtavam 
S. Auguflini apparuit. Compilat. Cbronol'.^ 

Although this whole account be very fender and 
rude, it is however much the beft I have met withal 
of any comet earlier than that, which v/as obferved 
by Regiomontanus in the year 1472 (except perhaps 
the account given us by Nicephorus Gi'cgoras of the 
c:omet of the year 1337, whofc orbit ii computed by 
Dr. Halley) : for which rcafon, I was induced to try, 
whether I could inveftigate a fet of elements capable 
of reprefenting the places of this comet agreeable t» 
the above defeription, and after feveral attempts, 
fbme of them indeed but tentative, I fixed upon- tlie 
following numbers for that purpofe, the place 
of its afeending node in ^ 19®, the inclination of its 
orbit to the plane of the ecliptic 36®-!-, the place of its 
perihelion in ^ 21”, its perihelion diftance from the 
fun 44.500 fuch parts as the mean diftance of the 
earth from the fun contains 1 00000, and the time of 
its being in perihelion July 6 * 8*^ p. m. The motion 
of the comet in this orbit was dircdl. 

Its places computed from thefe elements arc as it 
ihc following table. 


N 11 2 
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I think the ccmput-ed place here fet down agree 
as well with the fo^egoin?; Jefvripdon as any regidar 
comtvtvi can be cxpedlo i r > do , and ihc icrouioiauce 
of all the elements giv(_s forne ground for conjedlure,^ 
that this comet might poffibly be the fame wkh that' 
which was obferv’d by Paul Fabrithis a: > uicrs in 
the year i yy 6, wh'^fa orbit Dr. Halley ju^j computed ; 
See his Synopjis jljirommta cometica. Indeed the 
change in the place of the p<“riht.lion may perhaps be 
thought greater than co Id ar fc from the mutual gra- 
vitations of the comets difturbing one another ; but 
then it may be confider’d, that neither the place nor 
time of the perihelion, nor the perihelion diftance of 
the comet of the year 1 556, could be determined 
very accurately from obfervations made only for 1 2 
days, at 40 days diftance from the perihelion, as thofc 
of Fabritius were, unlefs they had been more exadl 
than his appear to be. If thefe were one and the 
fame comet, its period is 2^2 years ; and wc may ex- 
pert i’s return about the year 1 848. 

There are in the before-mention’d manufeript, be- 
fides the paflages already quoted from Egidius, two 
other places which deferve to be taken notice of. 
One of them is fo much of a fmall tra<St, intituled, 
'judicium de ft ella comata anno Domini 1301, as con- 
cerns the place and motion of the comet j it is as 
follows : 

“A. D. Mcceprimo, prlmo die Septembris appa- 
“ ruit cometa in occidente, et per menfem vel am- 

plius vifus fuit. Ultima autcra die Septembris 

“ duabus horis 40 minutis poft occafum foils — in- 
“ veni quod longitude cometce in fignis et gradibus 

“ erat 
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** C'at’ 20 ^ratius '‘coq io*'!", et latitude * 26 gradus 
*' feptenti'.oi.aus : ^vlars autem time era' in 20 gradii 
“ fcorpionis diredlus cxeuns, et fic tere conjundti 
" erant Mars et com;ta accip-end loca ipforum per 
“ circulum tranieuntem per polos zodiaci, — Veruni 
“ et fexta die Odtobris, Icilicet in fcfto Sandto; Fid.s 
“ pod: occafum foils eadem hora inveni quod longi- 
“ tudo ejus erat primus gradus fagittarii, et latitudo 

" ejus 10 gradus feptcntrionalis. Cometae latitudo 

“ ecliptica circa principium apparitionis fuse fuit ao 
“ gradus et amplius feptentrlonalis. — Apparebat co- 
“ meta moveri a fepteiitrione in meridiem per oriens, 
“ ita quod ejus longitude orientalis continue videba- 
tur augeri, et ejus latitudo feptcntrionalis continue 
videbatur diminui. — In principio apparitionis fu» 
“ coma protendebatur ad feptentrionem j ct poll mo- 
“ turn fucceffive movehatur per orientem ad meridiem 
“ verfus ftellam quaj dicitur aUa;jr hoc eft vultur 
“ volans.” 

Though this account is too imperfed for us to at- 
tempt determining the orbit therefrom, it may not- 
■withftanding help us to know the fame comet again, 
if any fhould hereafter appear whofe orbit will agree 
with this relation 5 which I believe none of thofe al- 
ready computed will do. 

The other place 1 hinted at as worthy of notice, 
is this ftiort paftage in a trcatifc De jignificatiem co- 
metarum : 

" Et 


* This figure (2) is a different wiiting from the left nf tlic tna- 
liufcript, and has manifeftly been alter'd lince it \v as firlt wilttcii • it 
feems to have been 10^ at the firft, which I dunk tlic truer reading. 
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Etnos invenimus raodo quod appamk in tempore 
" noftro unus comcta in principio pifcium, et cauda 
“ attingit ufque ad principium geminorum in nodte 
Mei'curii, et hoc fuit in ultitnam node Junii, anno 
4.95) Arab, et fequebatur ordinem fignorum quo- 
“ ufque venit ufque ad principium cancri, et dimiiit 
ordinem fignorum, et incepit deficere.” 

The word Junii here found feems to have been 
tranfcribed by miftake for the Arabic month Jumedi.j, 
the laft day whereof that year was Wednefday Feb. y. 
A. C. I iot> i whereas die laft day of June fell upon 
Saturday. This reading agrees with the following 
notes concerning the fame comet colleded by Heve- 
lius in his Cometographia^ p. 8^1. 

“ A. CJ 1106 a prima hebdomada quadragefima? 
“ cometara immenfi fulgoris ufque ad paffionem Do- 
** mini confpeximus.” Lavath cx Urjpiirg. 

“ A. C. II 06, menfe Februar. biduo poft novi- 
lunium, vifns eft magnus cometa, ad occafum fo- 
lis brumalem.” Cahif. ex Tyr. 

The new moon was Feb. y, Afh-WednelHay that 
year Feb. 7, and Good-Friday, March 23. 

If we fuppofe (widi Dr. Halley) this comet to be 
the fame with that which appeared in 1680, and 
that it was in perihelia Feb. 4, at noon (for it muft 
have been feen in two or three days after it had paftcd 
its perihelion) fome of its places would have been 
thefe; 


Feb, 



A. ft 
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Com Long. Coir Lat. 

0 ^ o' 

Feb. 7 t' r . y JO , . 5 North 

Mar. 14 7-|- . . ^ ii 49 

19 8 . . » 15 38 

24 8 . . ^ 19 2 

The wide difagreement there is betwec ■> the ma- 
nufcript account of this comet, and its r ’O'S here 
computed, muft much leffen, if it - jcs not 
quite overbalance, tlie force of the aigumenls brought 
by Dr. Haliey to prove the identity of thefe two 
comets. 

Indeed if this comet had been the fame with that 
of 1680, it could not have come to the beginning of 
Cancer, without a change in the place of the perihe- 
lion too great to be eafily admitted ; nor could it 
have left the order of the iigns without a change in 
the elements ftill greater. I am, 

SIR, 

Your obliged, and 

- moil obedient fervant, 

Richard Dunthomc. 


XLIV. 
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XLIV. A Letter from Mr. Franklin to Mr. 
Peter Collinfon, F. R, S. comerrmg the 
EffeBs ^Lightning. 

S I R, Philadelphia, June 20, 1751. 

Read Nov. i 4 ,'¥'N Captain Wadd^l’s accoajit >' oi the 
‘^5*’ J|[_ efFcfts of lightning on Lis lliip^ I 

could not but take notice of the large icnaiauts (a'i 
he calls them) that fettled on the fp nek s at the top- 
maft-hrads, and burnt like very large torches before 
the ftroke. 

According to my opinion, the eledtrical fire was 
then drawing off, as by points, from the cloud ^ the 
largenefsof >he flame betokening the great quantity 
of eledricity in the clouds And had there been a 
good wire-communication from the fpintle heads to 
the fea, that could hs ve condudted more freely than 
tarred ropes, or maf-, of turpentine-vvood, I ima- 
gine, there would tii.ier have been no firoke, or, if 
a ftroke, tlie w’ e v ould have condudied it all into 
the fea without ilamage to the fliip. 

His com dfiis loll the virtue of the loadflonc, or 
the poles nwerfed, tlic north point turning to the 
foLith. By eledtricity we have here firequcntly given 
polarity to needles, and reverfed it at pkafurc. Mr. 
Wilfon tried k wiih too fmall a force. A fliock ficm 
four large glafs jars, font thro' a fine fiwing needle, 
gives it polarity j and it will traveife when laid on 
water. 

Oo If 


Phil, Tranf. N. 492, p. nr. 
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If the needle, when iliuck, lies eaft and weft, the 
end enter d by the electric blaft po uts north. 

If it lies north and f )uth, the ciid that lay towards 
the north, will continue to point north, when placed 
on water, whether the fire enter’d at that cud, or 
the contra' y end. 

The polarity is given ftrongeft, h^n the needle is 
ftruck lying north and touch ; and tveakeft, when 
lying eaft and weft. 

P^-rhaps if the force was ftiU gre'-nr, the foulh 
end, enter’d by the fire, when tri^ ncwille lies north 
'and fouih, might become txis north; other wife it 
puzzles us to account for the inverting of compafles 
by lightning; fince their needles muft always be 
found in that iituation, and by our iitile experiment, 
whether the blaft enter’d the north, and went out at 
the fouth end of the needle, or the contrary, the 
end, that lay to the north, ftill fhould continue to 
point north. I have not yet had time to read and 
confider Dr. Knight’s EJfajs^ juft now received from 
you, which pofiibly may explain this. 

In thefe experiments the ends of the needles are 
fbmetimes finely blued, like a watch-lpring, by the 
elecftric flame. This colour given by the flafli from 
two jars only, will wipe off; but four will fix it, and 
frequently melt the needles. I fend you Ibme, that 
have^ had their heads and points melted off by our 
mimic lightning, and a pin, that had its point melted 
off, and fome part of its head and neck run. 

Sometimes the furface on the body of the needles is 
alio run, and appears blifter’d, when examined by a 
magnifying glafs. The jars I make ufe of hold f 
or 8 gallons, and are coated and lined with tin-foil. 

Each 
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Each of them takes looo turns of a globe 9 inches 
iJiameter to charge it. I fend you two fpecimens of 
tin -foil melted between glafs, by the force of two 
jars only. 

I have not heard, that any of your European elec- 
tricians have been able to fire gunpowder by the 
eledtric flame. We do it here in this manner : 

A fmall cartridge is fill’d wiih dry powder, hard 
rammed, fo as to bruife fome of the grains. Two 
pointed wires are tlien thru ft in, one at each end, 
the points approaching each other in the middle of 
the cartridge, till within the diftance of half an inch : 
then the cartridge being placed in the circle, when 
the four jars are difeharged, the elediric flame leap- 
ing from the point of one wire to the point of the 
other, within the cartridge among the powder, fires 
it, and the explofion of the powder is at the fame 
inftant with the crack of the difeharge. I am, 

SIR, 

Your humble fervant, 

Benjamin Franklin. 


Oo 2 
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XLV. Ohfervations on fungous Excrefcences 
of the Bladder j a cutting Forceps for ex- 
tirpating thefe Excrefcences ; and Canula s 
for treating thefe E^ifeafes ; hj M. Le Cat, 
F.R.S. Iranfated from the French by 
Tho. Stacke, M D. F. R. S. 

Read Nov 1 4,'“ I 'HE widow Neef a farmer atPlein- 
^ bofc, in the pariih of Etoutteville 
near Yvetot, had, for fome years, felt pain in the 
fmali of the back, thighs, &c. In the year 17347 
fhe had made bloody urine, and had one thigh and 
leg oedematous. Thefe accidents having difappcar’d, 
were fucceeded by worfe lymptoms. She had fic- 
quent calls to make water, and did it often, a little 
at a time, and with pain, which was violent, parti- 
cularly after the urine was diftharged : and this was 
of a dull red colour, that is, a little tinged with 
blood. 

All thofe of the profeffion, whom the patient con- 
fulted, affured her that fhe had tlie ftone j and I was 
of the fame opinion, but would not pronounce po- 
litively, till I had fearch’d her; which I did the 17 
of Odober 1735. As foon as the found was intro- 
duced, blood came away, and in gi cater quantity, 
the more I moved it about. The free play of the 
found was obftrudted : I found no ftone, but pietty 
fure figns of excrefcences in the obftrudion of the 
fo md, and the iffue of blood, which its motion oc- 
cafioned. However, by dint of management I found 
a fituation of the found, in which, by giving a little 



[ =93 ] 

jerk, I touch’d a hard body, the dull percuffion cf 
which convey’d nothing but obfcurity to my i^and or 
judgment. In order to come at the knowledge of 
this body, T pafled the crooked found deftined for 
men, the bent of which I thought fitter to favour 
my inquiiics. I found the fame b' dy again, but 
ftill wiJi the farr.e obfcurity. I had eXvrafted fioncs, 
which did not afford plainer marks of their exillcnce ; 
wherefore I judged, that theie m ght be a ftone and 
fungous excrefcences too in this bladder ; and that 
thefe excrefcences v/ere the obftaclcs that render'd 
our fearch difficult, and the ftone doubtful. But the 
dull reliftance which this hard body made, inclined 
me to think, that it might as well be fome feirrhous 
tumour. Thefe doubts held us a long time in fuf- 
penfe wliat party to take : but the extreme pain 
which the patient fuffer’d, and the frequent hcemor- 
rhages, which muft foon put an end to her life, made 
us determine to perform the operation ^ that is, to 
open the neck of the bladder, either to extract the 
ftone, if any, or remove and treat the fungus’s, 
which exifted beyond all doubt. 

I cut this widow the i8 of 0 (ftober 1735’, by 
what I call the rural apparatus^ tliat is, without 
placing her upon the table ufed in our hofpitals, 
which could not well be carried to the country 
where this woman dwelt. 

I placed her on the edge of her bed : a chair turn’d 
upfide down fupported her ftioulders. Unknown to 
the patient I caufed a board to be put under the 
firft mattrals of this edge of the bed : and when (he 
was placed on it, under her backfide, or the os facrum^ 
I laid another board, on which 1 put a ftraw cufhion 

made 
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made compadt and cover’d with liiicii-cloth. Two 
ftraps tied to the ends of this board were paflcd into 
the bars of the turn’d-up chair, which fuppoited the 
patient’s body : and thcfe pieces, to wit, the chair 
and the board with the cufliion were failened toge- 
ther by buckles that were on the draps. TJie al’- 
fiftants, who were on each fide of the patient, had 
each a ftrong large fwathing band folded double, and 
pafs’d into this fold in a flip-knot : at prefent I ufi* 
one of thofe ftrong woollen frflics or girdles, with 
which couriers bind or fwathe their body. Thi-, 
flip-knot was pafifed on the patient’s wrifls, who 
had feen nodiing of thefe preparations, and fhe was 
bound faft, almofl: before fhe was a"' are of it. 
Then I introduced a common grooved flajlF, fuch as 
is ufed for abfeefTes of the bladder: I turn’d the 
groove towards the patient’s left thigh, and on this 
groove I pufh d my knife into the bladder ; which 
knife is the fame tiiat i Hill ule for women, but 
made a little narrower. On that knife, which had 
a groove, I Aid the gorget and forceps in the ufual 
manner. 

I fearched for the flone, but in vain, I found no- 
thing but excrefcenccs, one of which was confidcr- 
bly hard : I exti adlcd leveral cluflers of them rvith 
the forceps. Yet fiill I was not very certain, hut 
that there might be a ftone behind a rampart of cx- 
crcfcences which I felt j and I had not brought the 
crooked fbreep with me to fearch behind this in- 
trenchment. When I judged that the patient was 
fatigued by my fearchings, and th(‘ extirpations 
which I made with the forceps? I had her put to 
bed, after having put a canula into the wound, 

contrary 
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contrary to my ufual cuftom ; but this cafe required 
it ; the<e ftrangc bodies were to be removed, |,of- 
fible j that organ muft be injeded and cojiLquui iy 
the canula ve^as abfolutely necc^Tary. patient, 

who bore the operation exceedingly well, was blooticd 
two hours after it : fhe l.ad a pret../ good night, and 
was blooded again the next moi ning. I left one of 
my pupils with her, and ret rn’d to Routn 

The canoU, v/hich 1 left in the wound, of 
the common fo i, and therefore too narrow to admit 

feaivr'ng in the difeafed part, and Lo give iffuc to 
titofc exert. Icences, which vve ought to endeavour to 
dif.n^,age and bring away in this treatment ; befides, 
it is extremely ditiicult to make the canula remain 
in the wound. 

As foon as I got to Rouen, I order’d the canula 
(Plate IV. Fig. i.) to be made; the advantages of 
which above the old one are : 

1. To afford a wider paffage for the fubftanccs 
that are to be evacuated and introduced. 

2. To ft cure the inftruraent in the bladder, by 
its own flrufture chiefly, and particularly by the 
fwelling at £B. 

3. The neck which is at the bafis of the 
fwelling, is embraced by the neck of the bladder ; 
whereby tlie furgeon may be fare, how much of the 
canula enters the bladder; and the openings CC, 
being immediately above the fwelling B, arc fixed at 
the loweft part of the bladder. 

Fig. 2, 3,4, of the fame plate reprefent the fame 
canula as above deferibed, but with further im- 
provements for cafes, which require the evacuation 
of grofs fubftances, the paffage for which cannot 

be 
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l 3 e too wide and dired. The defcription of its parts, 
which is in the explanation of the figures, futfices 
to {hew its ufe, 

I return’d to the patient the next day; and found 
her in a fever, with many colicky pains: but at 
the end of the third day there was nothing extra- 
ordinary. 

I intended to make another {earch, but I feared 
renewing thofe accidents : wherefore I contented my- 
felf with injecting a liquid digefirive; and deferr’d 
any farther trials ti'l after the fuppuration w'as well 
formed, which I expedred abo.ut the 8th or 9th day. 

I re-vifited tlie pati_nt on the 7th, and found her 
a lifde feveriih, but fhe had a good night’s reft. 
There was a fmall difeharge thro’ tlie canula of tole- 
rably white pus, but of an intolerable fmeli. The 
canula feem’d to us lO be much clogg’d with floughs j 
and the ftench made us fufpedt a colledtion and 
lodgment of thefe floughs behind the canula. We 
refolved to put in the cam 1 ibove deferibed ; and 
as there was a neceffity Oi' J’ ting, in order to intro- 
duce it; we agreed t:ko advantage of this di- 
latati n, to t.y to diictner Ly the ciook u for " s, 
which 1 hau ught with , if dvi 
be a ftone to be extruded, or at Icaft vinx nu) e of 
thefe excrcicviii es, and to bn .ik or ’u if'’ I th as 
we fbould not be able to draw, iJiat tiivy may Jail 
off by fuppuration. 

I executed this trial on the 8th day. I'he dilata- 
tion was made between two grooved Ibunus, as ii is 
done in the greater apparatus between the male and 
female condudors I found » o ftone as yet, but 
brought away cluftvrs of the tops of fungus’s a fpe- 

cimen 
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cimen of which appears in Plate I. Letter P, I cruflicd 
the reft of the excrefcences, and placed the large 
canula. 

Experience has flaewn me, that this bruifing of 
the fungus’s of the bladder is more painful and dan- 
gerous than poffibly is imagined. They are far from 
being of the fame nature with the polypus of the 
nofe, which is pull’d out with little or no pain, and 
without any bad confcquence. The fungus’s of the 
bladder have more confiftcnce, more folidityc, and 
for that reafon more fenfibility. Accordingly, after 
this laft operation, the patient was feized with a vio- 
lent fever, which cariied her off in two days. I 
open’d her body, and found the bladder in the con- 
dition reprefented by the figures, and theft expla- 
nation. 

This obfervation made me think, that if I met 
with a parallel cafe, that is, a patient with fungous 
excrefcences in the bladder, diftindlly characterized, 
and accompanied with pains and exceflive haemor- 
rhages, which render the palliative cure ufclefs and 
unfuccefsful j and if he had a conftitution and cou- 
rage proper to make me hope for fuccefs from a great 
operation j I would find a way to attack the excreC- 
cences with a cutting inftrument, the operations of 
which are much furer and lefs painful than any 
other method. Practitioners advife to fiippuratc fuch 
of thefe excicfcenccs, as the fingers cannot reach, 
that is, thofc which can neither be tied not cut. 
But how can one bring fuch fciifiblc parts to fup- 
puration ? we have no oinim.,nt that can raifc a fup- 
puration in a found part. Fungus's arc a fort of ve- 
getation, which, tlio’ preternatural, are ftill living, 

P p and, 
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and, in fome meafure, found parts: how then are 
they to be difpofed to fuppurate ? it muft be either 
by pulling them out, or by crufliing them, as we 
have done. But feeing this operation is dangerous, 
an inflrument diould be contrived, which might be 
conveyed to the bottom of the bladder, like the for- 
ceps ; and which might at the fime time be able to 
cut thefe inaccefliblc excrefeenues, or the grcatcH 
part of them at leaft j the rem ins of which being 
cut open, would thereby acquire the neccHiry dil- 
pofitlons to fuppurate, which arc indicated for the 
cure. For this purpofe it was, that about that time 
I contrived the cutting forceps of Plate IIT. the ufe 
of which will be fufficiently declared in the expla- 
nation of the figures. I did not intend to make this 
inftrument public, until I had ufed it on a living 
body: but, as no opportunity has offer’d fince the 
year 1735, I thought I ought not to delay its publi- 
cation any longer j to the end that, if fome other 
perfon met with this opportunity before me, he might 
profit by the reflections, which the preceding obfer- 
vation occafioned me to make. 

Explanation of the Figures. 

Plate I. The bladder of the widow Neel, full of 
excrefcences. 

AAA, Thebladder» 

BB, Its neck. 

C, The incifion of my lateral operation, 
jDD, Thkkuefs of the coats of the bladder. 

B, Remains of the excrefcences, which were not ex- 
tirpated, and feem round or regular^ becaufe their 

tops 
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sops ending in clufiers were taken off by the 
forceps. 

F, The ihape of tliefe tops of the excrefcences, 

Plate II. 

The fame bladder, after removing the excrefcences, 
in order to ffiew their common root E. 

F, Very confiderable fiefliy fibres, which furround 
this bafis, and were confounded in the fcirrhous 
fubfiance. It was this fcirrhous bafis, that I had 
touch’d with the fiaff, and which I took for a 
hard body. The difficulty of touching it arofe 
from the neceffity of palling between two ex- 
crefcences, 

DD, The great thicknels of this bladder. 

Plate III. 

Cutting forceps or Iciflars, to cut the excrefcences 
of the bladder or uterus, which are inaccefiible to 
the fingers. 

jd. The bend of this inftrament on the flat of its 
blades. 

B, Euttons, which terminate each blade, and are at 
fome little dillance from one another, even when 
the blades are doled together: that thefe ends 
might neither pridk nor pinch the coats of die 
bladder. 


Plate IV. 

Fig. I. The new canula. 

A, The neck, which is to be embraced by the aeek 
of the bladder. 

B, The fwelling, which is to be within the neck ot 
die bladder. 

P p a ■ A 
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C, The head, which is to be in the cavity of this 
organ, together with its wide openings. 

X>, The ftyle or found of this canula. 

Fig. a. 

The fame canula improved, inafmuch as its end 
which I name introduShr, is fcrew’d on the canula 
y/ at C, and is unfcrew’d by means of the ftrudture of 
this ifitrodudor. 

Fig- 3 * 

The introdudtor feparated from the canula. 
j!^j a wire or rod of fteel, which fupports the end of 
the introdudor, and ferves to unfcrew it from the 
canula. 

j?. The extremity of the introdudor, which ought 
to be made of iilver. 

CCy Elaftic Heel plates or blades. Thefe plates have 
on the infide of their edge a female fcrew, which 
enters on a male fcrew of the outfide of the end 
of the canula. Their fpringinefs makes them 
jfeparate when the introdudor is mounted on the 
canula i and by this widening afunder they leave 
the openings or eyes of </, Fig. 1,2. But when 
they are unfcrew'd, they clofe together, as appears 
in Fig. 3, whereby this end becomes flender enough 
to pafs thro’ the canula, thro’ which this part of 
the inftrument is drawn out, when the canula is 
placed in fituationi which is the intent of this 
ftrudure j for, by this means the outlet becomes 
larger, and the excrefcences cannot be fretted. 

Fig. 4. 

The canula dripp’d of the part above deferibed. 

’A^ Its funnel or tube and wide draight orifice: wherein 

confids 
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confifls the improvement of this laft canula, which 
I had principally in view in the redtification of the 


XLVI. An Account of the Cinnamon- tree, 
by Mr, W. Watfon, F. R. S. 

To the Royal Society. 

Gentlemen, 

Read Nov ai.T TAKE the liberty of laying before you 
X ^ fpecimen of the bark and wood of 
the cinnamon-tree, nearly of the length and Cizq of 
an ordinary walking-cane, tranfmitted from our 
worthy member Mr. JBenjamin Robins, now in India, 
to Dr. Letherland, who was fo obliging as to put it 
into my hands for your infpedtion. And, in order 
to convey to you at the fame time a yet more perfcdl 
idea of the tree itfelf, there accompanies it a fniall 
branch of this valuable plant from my own hortus 
Jiccus. 

Cinnamon, in the ftate now before you, is a great 
curiolity, and feen in Europe at prefent extremely 
feldom. Clufius tells us, that he faw two fpccimcns 
of it. Anciently indeed it was often brought in this 
manner, viz, with the bark furrounding the wood ; 
and it is believed by authors of very great credit, that 
the wood, not divcllcd of its bark, as wc now fee it, 
or the bark ftripped from the wood, was called by 
different appellations. And notwiihflanding the va- 
rious controverfies, which have arifen in endeavour- 
ing 
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ang to fix properly tlicle v?*'icas terms, it did 
appear to tlic liuc Mr. Kay, that our cinnamon, 
the cinnamon of the antients, and the cafjla Ugnea of 
the antients, were quite or nearly the fame thing ; and 
that they only had their difietence from the foil, 
in which they were produced, or from the circum- 
ilaQ-ces under which they were brought. Thus the 
younger branches of the tree with their bark cover- 
ing them were called by the Greek writers 
cinnamomum^ and fometimes ^vKoxa.<rlx, or cajfia 
Ugnea ; but when they were divefied of their bark, 
which, by its being dried became tubular ; this bark 
was denominated xxtrix o-v^iy^, or cajfia fjiula. But 
as, in procefs of time, the wood of this tree was 
found ufelefs, they Gripped the bark from it, and 
brought that only, which cuftom prevails at this 
day. 

Both Theophraftus and Pliny mention a very odd, 
and moft undoubtedly a fabulous account ' of the 
manner of feparating the bark from the wood. 
They 'fay, that it is cut into fliort pieces, and few’d 
up in a frefii hide ; and that then the worms pro- 
duced by the putrefaction of tlie hide defiroy the 
woody part, and leave the bark untouched. 

However the cinnamon, or caj/ia unnammea of 
Herman, the cajjia Ugnea ^ and cqfiia fihUa of the 
antient Greek writers might approach near eacli 
other, they were applied by the moderiis to very 
different fubftances. By cinnamon is now always 
underftood that only produced in Ceylon j by caj/in 
Ugnea, the cinnamon of ’Sumatra, Java, and Mala- 
bar, much inferior, in every refpeCt, to the former, 
tho’ nearly agreeing therewith in appearance, and 
not at all woody, as the appellation feems to infinuate j 

and 
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and by cajjia fiflida, a fruit not defcribcd or ufed by 
the anticnt Gi'ccks, and agreeing therc^vith in no one 
particular, only that both are vegetable produftions ; 
great care flrould be taken therefore, tliat this con- 
fuhon is not productive of error. 

Burman in his ‘Thefciurus Ze]lanicu% takes notice 
of his being in polTeffion of nine different forts of 
cinnamon of Ceylon ; the moft excellent of which is 
that, which is called by the inhabitants Rajfc Cs- 
ronde, and is what is niofc ufually brouglit to Europe. 

What we now call cinnamon, is only produced in 
Ceylon, of which the flatcs of Holland are in pof- 
feffion ; and fo jealous are they of this tree, which 
affords lo valuable an article of comtjierce, that the 
fruit or young plants are forbidden by an order of 
ftate to be lent firom thence, left other powers might 
avail themfelves thereof And this they have been 
hitherto fuccefsful enough to keep to themfelves j 
tho’ in Ceylon, according to Mr. Ray, the cinnamon- 
tree grows as common in the woods and hedges, as 
the hazel with us, nor is of greater efteem with the 
inhabitants than other wood, but is ufed by them as 
fuel, and applied to otlicr domcftic purpolcs. 1 am 
apprehenfive, that the prohibition of feading cinna- 
mon-trees from Ceylon is of no long Handing, as 
Paul Herman, who refided there fonie time, and 
was after his return chofen profefTor of botany at 
Leyden, tells us, in his Hot tin Lugdun. Bninvus 
publiflied in 1687, that he fent feveral of thefo trees 
to fome confidcrable perfons in Holland, and that 
they continued alfo a= 'veil in the gardt ns of others, 
as in his own, for two or three years, and were 
kill’d by a fevere winter. I am very credibly 

informed. 
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informed, that three of thefe trees in pots were pre- 
fented to the late King William, by whom they were 
placed in the garden at Hampton-court, and were 
intended to be fent to Jamaica, as a country proper 
for their increafe, under the care of the earl of Inchi- 
quin, who was then going thither governor. Rut 
for want of attention thefe trees were left behind ; 
and as the knowledge of hot-houfes, as we now fee 
them, was unknown, and the ftate of gardening 
otherwife extremely low, thefe invaluable trees were 
fuffered to die here j whereas had they been planted 
in fome of our iflands in America between the tro- 
pics, in all probability before this time we might 
have been fupplied from thence, and large fums been 
annually faved to the public, as great quantities of 
cinnamon are confumed in diet and medicine. I 
am, 

Gentlemen, 


Your moft 
London, Nor. zi, 1751, 


obedient humble fervant, 

W. Watfon. 


XLVII. 



C 3=>S ] 

XLVII. Ohfervatiom and Escperlments tipoft 
animal Bodies, digejied in a philofophical 
AnalyfiSy or Inquiry into the Caufe of 
voluntary mufcular Motion ; by Charles 
Morton, M, D. F. R. S. 

Read Dec. 5, / ■|"^HE paper proceeds in the follow- 
X ing order: 

T&^ Problem^ or queftion propofcd. 

Obfervations and ExperimentSy illuftrating thq 
ftrufture and ufe of the parts concerned. 

Two Lemma’s^ with demonftrations concerning 
automatic or involuntary motion. 

Obfervations proving, that the fcnfations, of which 
we take cognizance, are merely relative. 

Obfervations proving, that the will has a power 
over fenfation univerfally, to render it more or lefs 
acute. 

Solution, or anfwer to the quellion, neceflarily 
arifing from the preceding fa€ts. 

Some Jliort JcboHa* 

Problem. 

A mufcle being given in its natural ftate, in a living 
animal body, it is afked how, or by what mecha- 
nical means, that mufclc contracts, and is again 
relaxed, at the command of the will ? 

Obfer^vatiom illuflratmg the Jtru^ure and tife of the 
parts concerned. 

Every mujCcle of an animal body is obfcrved to be 
aft inftrument compofed of fibres or lefler mufcles, 

Ch. q which 
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wHch are joined together every-wherCj by one com-, 
mon membrane or fubftance, called from its appear- 
ance, cellular. This fubftance, when it arrives at 
the iurface of the mufcle, becomes uniform, and 
makes one intire fliealh for the whole mufcle, or 
bundle of fibres, and renders it difiindl from others. 

The conftituent fibres in many mufcles are ob- 
ferved to be partly flefhy, and partly tendinous j the 
one changing, or being continued, into the other, 
for the conveniency of infertion and motion. But 
the obfervation is univerfal, that the flefhy fibres 
alone contrad in mufcular motion, and that this 
contradion is always wave-like, or in alternate curls, 
from one extremity to the other of a given fibre. 

We conftantly obferve, in every mufcle, numerous 
arteries, veins, and nerves. Thefe aie generally dif- 
tributed together, or in the fame courfe, by means 
of the conneding cellular fubftance, into every point 
of the flefhy fibres. Injedions, and the knife of the 
anatomift, have follow’d them a great way, and rea- 
fon completes the diftribution, fince you can no- 
where wound the flefli of a mufcle, but it fhall 
bleed, and witnefs a fenfe of pain. 

Therefore there is a circulation of blood, through- 
out the whole flefhy fubftance of a mufcle : and fur- 
ther the mufcle feels in every part. 

In a living animal, if you lie the artery and vein, 
which principally belong to a given mufcle, that muf- 
cle is difabled from ading at the command of the 
will. Steno,^ a Danifh anatomift of the laft century, 
performed this experiment upon the defeending aorta, 
and thereby took away the ufe of all the lower limbs 
{vide Bergerumf p. 296) at once, and reftored them 

at 
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at pleafure. Late anatomifts have tried it upon lefTer 
velTelsj v/ith the fame conftant fucccfs. (Vide Albini 
hijior. mufcul. p. ip.) 

In a living animal, if you tie the nerve, that fiip- 
plies a given miifcle, that mufcle is difabled fi-om 
a<3:ing at the command of the will. This experi- 
ment is diilindtly mentioned by Galen in his treat ife 
on the mufcles, and is approved by the trials of later 
anatomifts. {Alb. p. ip.) 

From thefe two experiments it is clear, and gene- 
rally agreed upon, that, in order to die performance 
of voluntary mufcular motion, befides the particular 
ftrudture, there is required an abfolute freedom of 
the blood-veflels, and the nerves. 

Mufcular motion is obferved to be voluntary, and 
involuntary. Of die firft kind are almoft all the 
mufcles of an animal body j of the latter, the only 
complete inftance is the heart. Tlie firft feems more 
complex than the latter, fince, befides the motion, 
it implies an additional a<ft of the will. Effects, that 
are lefs compounded, ought naturally to precede ef- 
fefts, that are more j thefe receiving light from the 
former, where both arc homogeneous. For this 
reafon, I have placed here two lemma’s relating to 
automatic, or involuntary motion. 

Lcntma 1. 

The heart, in its natural ftate, In a living animal 
body, being given, its contradlion proceeds fbldy 
from, or is mechanically caufed ny, the warm 
• blood, flowing into and filling its fiefhy fubftafice 
in every part.' 

% It 
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If this be denied, let the^body of an animal be taken 
quickly after . death, and let a warm mild fluid of 
any kind be injedted gently into the heart, fo as to 
jflll it. When this is done, we iliall fee the heart 
quicken and contradf, as in the life of the animal. 
This experiment was firfl; diftindtly mentioned by 
Peyer a Switzer (fee a fmall treatife of his, printed 
anno 1682, at Amfterdam, and intituled, Miracuhim 
analomtcum in cot dibits fujeitatii) and is now known 
to every anatomifl. But if this eifedl is thus con- 
ftantly produced foon after death, how much more, 
when the animal is alive ? And if, by the introduc- 
tion of any common fluid, with the bare addition of 
a warmth cognizable by our fenfes, how much more 
by the introdudtion of the living blood, an inimitable 
and wonderful fluid, and tlie immediate fubjcdl of 
the vital warmth ? 

If therefore it is granted, that we ought not to ad- 
mit more caufes of natural things than are real (and 
preient for the occafion) and fufiicient for explaining 
the appearances (^z), and we muft grant a rule, whofe 
uie is fo obvious in the Newtonian, which is the phi- 
lofophy of nature ; we fiiall, I fay, alfo grant, that the 
contradion of the heart, in its natural date, in a living 
animal body proceeds folely from, or is mechanically 
caofed by, me warm blood, flowing into, and filling, its 
fleihy fubftance in every part. Wliichwas to be proved. | 

Cbro//aty, 

The fubfequent relaxation admits no difficulty : 
for if the blood is the immediate mechanical caufe of 
the contraftion, when the blood is removed, the ef- 
fect ceafes. 

, tiemma 

(«) Newton, Ri u 
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Lemma II. 

A mufcle of voluntary motion, in its natural ilate, in 
a living animal body, being given, it will contraft 
by the introdudfcion of a warm mild fluid, into its 
flcfliy fubftance in every part. 

If this be den’ed, let the body of an animal be 
taken quickly after death, and the crural artery be 
pierced, and a waim mild fluid be injedcd into it : 
we flhall then fee the mufclcs, to which the artery 
belongs, quicken and contrail, as if the living ani- 
mal moved them. This experiment was known to 
Mr. Cowper, and is confirmed by Albinus (fee Hiji. 
Mllfc, p. 21.) 

But if this eifedl is conftantly produced foon after 
death, how much more when the animal is alive ? 

Therefore a mufcle of voluntary motion, in its na- 
tural Hate, in a living animal body, will contract, 
by the introdudtion of a warm mild fluid, into its 
flefliy fubftance, in every part : Which was to he 
proved. 

But here it may be objeded, with Ibme appear- 
ance of reafon, that there is a warm fluid, the liv- 
ing blood, in every part of the flcfliy fubftance of 
all the mufcles, during the life of the animals; 
and yet it is a fad, that no mufcle of voluntary 
motion contrads, but at the command of tlie will, 
morbid cafes excepted. This objedion comes clofc 
to the original queftion, and however reafonable 
it may feem, will quickly vanifli before forae com- 
mon obfervations concerning the objeds of fenfe in 
general, and their manner of operating upon the 
different organs, fo far as it univerfally agrees. 

Wc 
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We muft firft beg leave to make an eafy poftula- 
tum, "vix, that the nerves are the immediate inftru- 
inents of fenfation, though they are differently or- 
ganized for the different fenfes. 

Ohfervations, proving that the fenfations of lajhich voe 
take cognizance are merely relative. 

It is- a certain fa£t, that, in the feveral fenfes, the 
proper objedts being fuppofe prefent, the fenfation is 
intirely relative ; or, in other words, that the prefence 
of a powerful obje<9: always obliterates the prefent 
fenfation of a weak objeft •, and that the coiiftant ha- 
bitual prefence of any one objedt, in tlie fame given 
degree, produces no fenfation at all. 

Thus we obferve, that the light of the fun extln- 
guiflies the light of the dars ; a flronger tafte covers a 
weaker ; the found of a drum drowns an ordinary 
human voice ; itching is banifhed by fmart and pain ; 
a weak feent, by one that is ftrong j cold, or a lefs 
degree of warmth, by heat, or a greater degree of 
warmth j and univerfally, our daily experience de- 
monffrates to us, that every organ of fenfe, made 
familiar to a given degree of its objedt, affords no 
manner of fenfation of the objedt in the given degree. 

Thus it fares with the warm blood, which has 
conflantly flowed through the whole minute fub- 
flance ofeverymufcleof voluntary motionin an animal 
body, ffonfi the time of their forma,tion, or unfold- 
ing in the womb. And it is highly probable, that 
the quickening of the child in a woman is no other 
than the completion of that fbte, in which the blood 
begins freely to flow through, and to affedi the in- 
ffruments of voluntary motion j and till it becomes 

fliimiliar 
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lamiliar to them, produces thofe frequent Hi udders,' 
or general mufcular contractions in the whole frame 
of the foetus, which for a fortnight or more are the 
conllant figns, that it has now obtained an animal 
life. 

And here arlies an apparent difference, though it 
will be found the greateil uniformity, between the 
mufcles of voluntary and thofe of involuntary motion ; 
and namely the heart ; which being appointed to pro- 
trude the vital fluids during the life of an animal, has a 
fhort alternate remiflion of its contracting caufej and 
is thereby render’d capable of admitting a conftant 
and neceflary fupply of labour and ftimulus togctlicr, 
without any force, or contradiction, to the natural 
order of the whole. 

It follows undeniably from what has been laid, 
that if we can prove, that a given mufcle of volun- 
tary motion, does really feel an incrcafe of tlie fa- 
miliar warmth of its contained blood, or an equiva- 
lent, to rife and fall inftantly at the command of 
the will, we fhall then duly account for the fub- 
fequent motion. Or, more particularly, if we can 
prove, that the will has a direCt power of heighten- 
ing, increafing, and rendering more acute, the fenfe 
of any nerve, diffributed to a given mufcle, the fame 
familiar pofitive degree of warmth in the contained 
blood will, to this more acute fenfe, appear to be 
proportionably heightenedl and incrcafcd, and the 
mufcle (by lemma 2 ) will inftantly contraCl, and 
continue in that ftate during the aCtion of the will j 
allowing for a fmall feeblenefs, that will gradually 
arife from the gradual exclufion of the contracting 
caufe, and from the blunting of this more acute, and, 
as it were, new fenfation j which yet, as wc fee, may 
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•be proportionably compcnfatcJ, by the will, for a 
time, even to the deftru^ition of the nerve, the blood* 
veflels, and indeed the whole or^an, by a mortifica- 
tion, which has been known to fuccccd a long muf- 
cular contradion. 

Obfervations, ■provir.g^ that the '-jiill bath a direB 
fovjer of rendering more acute the fenjations of the 
nerves imiverfilly. 

We know from dally experience, that the will 
hath a power over all the organs of fenfe, to heighten, 
or render acute, and again to relax them, their pro- 
per objeds, in a reafonable degree, being fuppofed 
prefent. And the fame experience teaches us, that 
this power is greater or lefs, according to the more 
or lefs frequent nfe and exercife that is made of it. 
For it is obvious to every one, that any found man is 
able to feel, to tafte, to fmell, to hear, and to fee, more 
accurately when he pleafes. And it is equally obvious 
and certain, that any one of thefe five fenfe'-', boing 
exercifed, with an uncommon degree of attention and 
indufiry, eitlaer from choice, or from neceffiry, arrives 
at an uncommon degree of accuracy, and perfedion. 
Indeed it is intirely from ufc and exercife, that a child 
jlearnsto diftinguiih at all between the fevcral objeds 
of a given fenfe, or, which arc the lame, between the 
feveral degrees, or modes, of its proper objed:. 

, All Aefe particulars, being demonfirably true of 
every fenfe, that we can diredly examine, the in- 
ference is ve^ fair fenfe {Lem. 2.) that 

we cannot diredly examine ; and, in truth, the m- 
dudion in this cafe, is but one fiep below a complete 
experimental demonftration. 

It 
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It appears therefore, that the will hath a direct- 
power of heightening, increafing, and rendering more 
acute, the fenfe or Reeling of a given nerve, difperfed 
throughout the whole contrafHng fubftance of a 
given mufcle, with all its gradations of accuracy and 
perfection, by repeated ufe and exercife. 

Solution^ or anfwer to the problem. 

It follows therefore, that, a mufcle being given» 
in its natural ftate, in a living animal body, the 
blood, which is prefent in every part of its contract- 
ing fubftance, and which, in eff^, to the fenfe of 
the given mufcle, (which is occafionally render’d 
more acute)^ puts ,on an increafed heat, and a^ain 
lays it down at the command of the will, is the im- 
mediate mechanical caufe, by which the mufcle 
does inftantly contraCf, and is again relaxed, at die 
command of tt« will. 

Therefore, a full folwtion is given to the quelHoa 
propofed : which was to be done« 

Corollary i. 

Hence it appears, that mufcular voluntary motion 
is performed merely as a feaifation {a\ extremely 
acute, and under the nkeH nwiSgetii^nt of tlie will ; 
which explains its velocity in a great sneafure. 

R r CoroU 


(a) Hardey CenjtHura de fen/u, iSi, 
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Corol 2. 

Hence it appears, that the Galenic diftiiiftion of 
nerves, into nerves of feniation and nerves of motion, 
which greatl/ puzzles phyiiology, has no real foun- 
dation in an animal body. 

A Jloort fcholium. 

The folution, that is given to the problem, may 
be affumed in a philofophical fynthefis, and the va- 
rious appearances may thence be announced, as welt 
in natural as in morbid cafes j -which again may be 
fubjeded to a Arid examination. Some trial has 
been made of this, and a furprifing agreement found: 
but the detail mud be omitted. In the courfe of 
this inquiry, every foreign difquifition is induftrioufly 
avoided, and fuch at this time would be a further 
queftion. Why blood, in a certain, or apparent, 
degree of heat, contrads a mufcular fibre ? 

The bufinefs of natural philofophy is, to obferve, 
and to note down fads, that are conftantj and 
fingling out thofe that are fimilar, to colled their 
proper univerfiil, by a fair and regular indudionj 
and to acquiefee in this, till a new colledion of con- 
ftant and fimilar fads affords an higher univerfal, and 
leads nearer the fird caufe. 

. Odober 16, 


XLVni 
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KLVIII. An Account of the Eruption of 
Mou7tt Vefuvius, from its firfi Beginning 
to the 2 %th ^Odober 175 in a Letter 
frotn Mr. Richard Supple, communicated 
by Mr. Benjamin Wilfon, F. R. S. 

Read Dec. 1 9, the 23d of September 1751, at 

» 7 Si- II in the morning, theie was an 

earthquake, which was felt more or lefs, as we were 
nearer or farther olF from the mountain. It lafted 
near 2 minutes very fenfibly in tlie city of Naples ; 
but moft fo in that part, which lies neareft the 
mountain. We make no doubt but it was at this 
inftant, that the eruption of burning matter or lava 
was made. 

The mouth, from which this lava iffued, was dif- 
covered on the 24th in the evening, as it run out, 
and down into a deep valley between the canal of 
and the tower of Launomiado. The 
lava did not appear on the face of the valley, which 
it had juft filled, till the 26th in the morning. Then 
it took a ferpentine courfe through feveral antient 
chanels, where the lava had run, and appeared on 
the lands. 

On the 27th in the morning, the lava having run 
two miles from the mouth whence it ilTued, it ad- 
vanced with a breadth of 300 feet, and 30 deep, 
and pretty flow. 

From this frightful mafs of burning matter there 
iflue two princij^ ftreams of lava, that have filled 
two valleys, which are near 200 feet deep. One of 

R r 2 thofe 
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thofe ftreams advances about 3 feet and a half in a 
minute, and the other about 3. 

The firfi: has advanced already one mile into the 
plain, which has a defcent into that of Siena, be- 
tween the tower of Launomiade and Seoffata, and 
moves on with a ilream of 100 feet broad, and about 
6 feet deep. It has actually gone 4 miles from its 
head or mouth. I approached within 10 feet of this 
river of fire, and put a branch of a tree, juft cut off, 
fo near it, as to be diftant about 3 inches, which it 
inftantly burnt without any fmoke. I had my face 
changed yellow with the imoak or fteam that ifllicd 
from the lava j and this fknoak was fo violent, aa 
to take away my breath, and made me apprehen- 
five of lofing my life. 

The other lava hows diredWy towards the village 
of Launomiade, and is ftill advancing. All tlie in- 
habitants have abandoned that village, fearing it may 
jihare die fate with Herculaneum and Stabia. The 
main ftream ruined in the night, between the zydi 
and 38th, a tradt of half a mile. It has divided 
itfelfinto I a branches, according to the. frtuation of 
the land, and theft again have united, and become 
one ftream. 

The lava ftems to be much more charged with 
metals and fire than any of the formers and th« 
mtptim appears to fend out 10 times more matter 
tlianthatin lygy: but that was much more fright- 
ful, fri^ the continual thunder it imade, and by 
the burning ma^ that it threw to a prodigious 
height s •and run down to the foot 

•f the mounBain, leaving it a Vidge ©f fire, 

which, during the ai^t, had m lelM 3$ furprifing 
as terrible. 

It 



[ 317 ] 

If the firft branch continues, it will crofs the high 
road Jrom Naples to Salerno, and throw itfelf into 
the river Sarno, and change its courfe, and may go 
as far as Stabia, as it did in the reign of Titus Vef- 
pafian j though this buried city is twelve miles from 
the top of mount Vefuvius. 

Marfeilles, 7 Nov. 1751. 

Richard Supple. 


XLIX. An Account of the Eclipfe of the 
Moon, which happened Nov. 21, 1751 ; 
ohferved hy Mr, James Short, F, R* S, in 
Surry^ftreet. 

^ead Dec. > 9 ./*Tr^HE weather was exceedingly tem- 
J[ peftuous, and the Iky pretty much 
overcaft with clouds, fo that the following times 
cannot be depended upon to lefs than 2 minutes, 


I 

Penumbra very vifible at . * y o 

Beginning of the eclipfe at . . 060 

End of the eclipfe at . . . 1 1 <S o 

The quantity of this eclipfe feemed about the mid- 
dle to be larger than according tp all the tables; 
but its quantity, tho’ the air was then exceedingly 
clear, could not be meafured in the micrometer, be- 
<»ufe of -the high wind ; nor could the moon’s dia- 
meter be meafured, for the fame ceafon, 

' ' • Tmniit 
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Tranfit of the moon over the meridian. 

k f ff 

Preceding limb paffed the meridian at 12 f i8 
Subfequent limb pafled the meridian at 12 7 fo 
The ^ky was at this time exceedingly clear. 

Mr. Pound obferved a fimilar eclipfc at Wan- 
Head, juft two Sarotic periods before this, and has 
defcribed it in the Philof. TranJ] N. 347, p. 402. 
and makes the following remark, “ This eclipfe is 
“ the more confiderable, as happening veiy near 
the moon’s perigee, and therefore ufeful to verify 
‘‘ her anomaly j as alfb to limit the greatefl: diameter 
of the ftiadow of the earth, and coqfequently the 
parallax of the moon. This may be very properly 
“ compared with that of the 19th of Odtober 1697, 
‘‘ whole middle was at 41' p. m. at London, and 
the quantity the fame as now.” 

Here follows a computation made from Dr. Hal- 
ley’s tables by Mr. John Catlyn of Guy’s Hofpital. 

h / n 

Beginning at . . . 8 18 44 

Middle at . . . - . 9 41 yy 

End at . . . . ii y 6 

But if an allowance is made for the errors in the 
moon’s motion, when flic was in fimilar circum- 
ftances in the month of November 1733, the above 
times of this eclipfc may be marked with the follow- 
ing numbers. 

h f {f 

Beginning at . ; . . 8 14 o 

Middle at , , • . 9 37 30 

End at . ; . . ii o 30 

ImuH 
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I muft add to Mr. Pound’s remark above, that this 
cclipfe happened nearer to the moon’s perigee than 
that, which he obferved in the year 17 if, and 
therefore more proper for verifying the moon’s ano- 
maly, and limiting the greateft diameter of the ihadow 
of the earth. 

L. A Letter from the Reverend Father Au- 
guftin Hallerftein, of the Society of Jefus, 
Prefident of the Aftronomical College at 
Pekin in China, to Dr. Mortimer, Sec. R. S. 
Iranfated from the Latin by Tho. Stack, 
M. D. F. R. S. 

SIR, Pekin, Sept. iS, N. S. 1750. 

Read Dec. 1 9, OUR letter of Feb. f, 174^, we duly 
*75*- received, and anfwered as well as the 

Ihortnefs of time allowed us would then permit. In 
the year I74p, a volume of the Tranfadltoju was 
brought to us, for which we return’d thanks to your 
illuftrious Society, and now repeat them in the raoft 
cordial manner. As far as our condition here, and 
the iniquity of the times, will permit, we will never 
be ungrateful for fo great a favour. What wc had 
then ready, and thought might not prove difagrec- 
able to the Royal Society, wc Cent direded to you, 
Sir 5 viz. two Chinefe volumes, one of which contains 
logarithmic tables, formerly tranflated into Chinefe 
by fome of our Society j and the other luni-folar ta- 
bles conftruded from the numbers and meafures of 
4 thei 
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the iUuflriou^ Newton, which we ufe at prefent in 
our Aftronotnical obfervatory (or tribunal as we call 
it) for calculating ephemerides and eclipfes. In this 
packet we now fend our agronomical obfervatlons for 
1746 and 1747 i and next year we will fend thofc of 
1 748 and 1 749. And we are encouraged fo to do, by 
the Royal Society’s and your great humanity ; as you 
have been pleafed to think thofe for 174® 174^ 

not unworthy of a place in your Phil, Xfanf. that 
treafury of all forts of erudition. 

I^rom the year 1741 to 1746, we made hut few 
ohfervations. For my predeceffor Father Ignatius 
Rogier was then broken with age, and I was wholly 
taken up with learning the Chinefe language and let- 
ters. Yet poliibly even thefe few obfervations may 
appear fome time or other, with a long feries of 
others, which the aforefaid father made from 1718 
to 1 74f, and fet down in loofe papers j which I 
have brought into order, and wrote into one volume, 
in the order of years and planets j and wifh I had 
leifure to tranferibe that volume. However, both 
Be and I went as far as wc could. For, to fay it by 
the bye, thofe bulky machines of our royal obferva- 
tory here, tho’ magnificent, and of folid brafs, do not 
come up to the accuracy of the prefent time. And 
the aftronomical apparatus of our houfe, that we can 
depend upon, almofl intirely confifrs of a microme- 
ter, a pendulum-clock, and a two-foot quadrant. 
To wHch may be added a tranfit-inftrument, which 
we have received a few days ago, by the courtefy of 
Dr. Antonio RIbeyro Sanchez, a Pewtuguefe, and firft 
phyfician to the court of Ruffia: to which if a good 
quadrant, fuch as arc made now, were added, then 
wc might attempt greater things. For, let the obferva- 

tions 
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tions made with only a micrometer and pendulum 
be ever fo accurate, they are rare, and cannot always 
be made. In the mean time we will place the tranfit 
inftrument, and ufe it as far as its ufe extends. For 
a quadrant we apply to the court of Lisbon; be- 
caule we have it not in our power to purchafe one. 
And indeed, the report of the wealth of the Jcfuits 
at Pekin is a mere fable. 

We have not yet had the good fortune here at 
Pekin to fee an accurate figure of the male musk 
animal : the figure here inclofed is that of the female ; 
and it is not this, but the male, that is laid to bear 
the musk. This figure was drawn in our houfc hy 
Father Ignatius Sichelbarth, from a dead animal, as 
it was brought to us. The Chinefe, who have feen 
the male, fay, that it is not much unlike this figure, 
excepting that it has larger teeth, and fometimes tusks 
like thofe of a boar. On foroe other occafion we will 
take care to fend you its figure. In fine, the Chinefe 
call both the male and female hiam cbam fu^ which 
means the little odoriferous deer [damula odorifera). 

We carefully keep the lyllabus of other things, of 
which you dcfired to be informed ; and lhail ufe our 
endeavours to fatisfy you on thefe heads, and any 
other that may give you pleafurc. As to geogra- 
phical maps, and plans or cities, it would be very 
difficult at prefent either to obtain or make any, 
but thofe already publilhed,in Europe, until a more 
favourable air from this court breathes on us, Laft 
year I and Father Felix de Rocha travelled into 
North Tartary, beyond that vaft wall, which fepa- 
rates (t>r at leaft feparated) the Chinefe from the 
Tartars : where by the emperor’s order, we drew a 

S f chorographical 
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cliorographical map of the countiy, into which this 
our monarch makes an excurfion generally every 
third year, in order to take the diveriion of hunting, 
and keep his court and army in exercife ; purfuant 
to a cuftoni eftablifhed by his grandfather, to pre- 
vent the Tartars from growing enervated by idlenefs. 
And yet they daily grow fo more and more } and as 
they are now more efFermnate than the very Chinefe, 
it is not without reafon that they are under great ap- 
prehenfions. 

I would fend you, gentlemen, a copy of this map, 
if weTaad been allowed time enough to make it more 
accurate. The woik was indeed pleafing to the em- 
peror, and upon our return he gave us a moft gra- 
cious reception, and asked us many queftions con- 
cerning that country. It is one degree in length, 
and one in breadth, fituated between 4,1° 30' and 
4z® 30' Its weftern limit is in the fame meridian 
with the city of Pekin, which the Chinefe take for 
the firfl: meridian both in aftronomy and geography. 
The whole country is one continued chain of moun- 
tains and valleys, without inhabitants, but full of 
wild beads, as deer, boars, bears, tygers. The paf- 
fages of the valleys are guarded by troops all around, 
and no body is allowed to pafs thro’ them. 

Chinefe vocabularies, wlhich interpret the Chinefe 
words in Latin, or any other European language, 
are very fcarce, and for the mod part very defedive. 
Nor is there any one as* yet brought to a fufEcient 
degree of perfedion, to deferve piinting, or tlie ex- 
pences attending it. Thofe which we ufc the £rd 
years after our arrival, were either left by our pre- 
deceffors, or written with our own hands with infinite 

labour. 
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labour. And even thefe are not of any great ufe 
to us, except the firft two or three years, to read 
and underftand fome eafy books of the Chriftian doc- 
trine conapofed by our fathers. For, in order to 
read the more difficult Chinefe books, and efpecially 
their daffies, we make ufe of Chinefe vocabularies, 
which explain their charaders and hard words in 
the Chinefe tongue, but in a plain and eafy manner, 
much as the Latin didtionaries of Stephens, Nizo- 
lius, d'C. If we could be informed, that fuch Chi- 
nefe vocabularies would prove agreeable to you, gen- 
lemen, we could eafily fend them. 

As touching fpecimens of butterflies, infeds, fliells, 
&c. Father Dincarville, a Frenchman, is the mofl 
knowing amongft us in thefe matters 5 and as he has 
the care of fen^g fuch things to France, he under- 
takes to fend you at the fame time fpecimens of 
whatever he can procure ; and indeed he fent fome 
the laft year 1749. 

I am the Royal Society’s in general, and in par- 
ticular, « 

SIR, 

Your moft dhedient fervant, 

Auguftin Hallerftein, 
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LI. A Letter from Monf Ic Cat, L. R. S. to 
Dr. Mortimer, Beer. R. S. Tranjlated 
from the French, by Tho. Stack, M. D. 
F. R. S. 


Read Dec. I g,' 
1751. 


r 


SIR, Rouen, April 3, 1750, N. S. 

LOOK on it as a novelty in furgery, to 

* d, ill, hernias by rupture, having 

neveithelelb a herniaiy fackj adly, hernias by dila- 
tation, having two very diftindt facks. Wherefore I 
judged that thefe obfervations delerved to be com- 
municated to the Royal Society. 


I. 

A hernia by rupture^ having neverthelefs a Jack. 

On th^e 1 8th of February I750, in giving a private 
courfe of operations to my Englifli pupils, on the 
body of one Lewij le Clcrc, a lad of eighteen years 
old, a weaver, of tlie parilh of St. Maclou, I difeo- 
vered the hernia reprefented in the figure. The apo- 
neurofis 'of the mufculns obliqnus extefnus A A ran 
Over the whole tumor BBC, and intircly cover’d it. 
At the anterior and lateral internal part of this tumor 
was the i ing lengthened into the fliape of a per- 
pendicular button-hole; which had nothing to clofe 
it but a cellular lamina^ of which g, h, are jags, and 
which covered all this bag, as being a continuation 
of the cellular membrana adipofa. Through the above- 
inent’on'd button- hole appeared the cellular coat, 
with which the peritonaum furnilhes the Ijpermatic 

veffels. 
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veffels* The inteftine occupied the reft of this bag ; 
and at the bottom BE was contained the tcfticle, 
which confcquently had never taken the way of the 
ring to come out of the belly, as it ufu.illy does? 
but having pafled on one fide, it had gradually puflied 
out the apeneurqfis of the mufculm obliquus externus j 
and the inteftine having follow’d it, and broke the 
true lamina of the per'iton(zum^ they had in concert 
formed this elongation. At leaft this is the moft 
natural explanation that I can give of this fingu- 
larity. That the tefticles are originally in the belly, 
is a fa<ft fufficiently known. I have differed foetus’s, 
in which I found them therein near the bladder. 
It is pretty common to feel them in the rings in 
children 3 and I have found them there even in lads 
of upwards of twenty years old. 

II. 

A hernia having two Jacks. • 

Continuing the above-mention’d courle, on the yth 
of March 1750, I found in the body of Nicolas 
Janaux, a batchelor of 48 years of age, by trade a 
cloth-worker of St. Owen de Longpaon, a rupture 
with a double herniary fack, the firft of which was 
formed by the expanfion of the apmeurofis of the 
obliquus externus., as in the preceding obfervation, 
excepting that this expanfion was only on the out- 
ward fide, that the ring was in its ufual place, that 
tlie bottom of the bag formed by thh expanfion had 
fonae empty fpaces, where the expanfion was want- 
ing. In a word, the bag was neither as complete, 
nor as thick as th^ of the foregoing obfervation 3 but 
3 on 
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on the other hand, t 


tiere was a fecond bag, formed 


as ufual by the true lamella of the perltonaum. 


III. 

Another fort of duplicity of the herniary fach 

Francis le Monnicr, coachman, of the Rue St. 
Laurent, about 65 years of age, had a rupture of 
long ftandiiig, of the ftrangulation whereof I had 
already cured him in 1748. Having taken off his 
trufs, in order to get it mended, he was feized with 
ftrangulation the 19th of Feb. 1750. After apply- 
ing all the remedies preferibed in luch cafes without 
fuccefs, I was obliged to perform the operation on 
the 2ift at eight in the evening. Having laid the 
bag open in the ufual manner, which contain’d a 
little watry humour in it, I was much furprifed at 
difeovering within this bag a fecond bag, or pocket, 
which could be nothing elfe, but either a fecond 
herniary bag, or an incomplete hernia j that is to 
fay, a portion only of one fide of an inteftine 
elongated, and come down thro’ the ring. The 
number of confiderable blood-veflels on this pocket, 
its thicknefs and fibrous texture feeraed to evince 
the latter. But firft, upon preffing this bag, all its 
contents return’d into the abdomen'^ fecondly, the 
patient alfbred me, even at the inftant, that his rup- 
ture had kept up fince its reduction in 1748 ; and I 
found this bag adhering, not only to the firft bag, 
but alfo attached by old and ftrong adherences to the 
tefticle and fpermatic veflels j and it was impoflible 
that this ftate fhould be the eifedt of three days of 
ftrangulation. However, as the patient might polfibly 

have 
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have deceived me in his acco int ; and as it was dan' 
gerous to open a bag which had too near a refem- 
blance with the gut of an incomplete hernia, T came 
to a refolution, which equally fuiled the two fuf* 
pedted cafes. I feparated the tefticle and fpermatic 
veffels from this fack, and pufhed back this pocket, 
or fecond bag, into the belly. 

The patient having died on the 9th day after the 
operation, we found, that the pocket which had 
given us fo much uneafinefs, and which I had re- 
duced into the belly, was really a herniary fack 
formed by the true peritomeum j and therefore that 
the hi ft fack muft have been either an interior apo- 
neurotic lamina of the abdominal mufcles, or the 
cellular membrane thickened by the long duration of 
the hernia and its ftrangulations. The confiderable 
thicknefs of the true or fecond fack renders this no- 
tion very probable. I lay that the firft fack muft 
have been formed by an interior aponeurotic lamina^ 
and not from an exterior one, like that of the iirft 
obfervation j becaufe, in this operation, I had freed 
the ring, in my ufual manner, above this firft fack, 
and without opening it. Then I pafled the grooved 
catheter over this fack, under the aponeurofis or pillar 
of the mufculus obliqmis extermis \ and therefore this 
fack could not be a continuation of this external 
aponeurofis ^ but that of fome more inwaid lamna,^ 
or of the cellular membrane of the very pet iUnevum^ 
feparated from the true laminahy the ferofities which 
we found in it. 

To this letter I will add two obfervations made 
about the fame time. 
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I. 

A natural blind duSt^ being a produBion of the true 
lamina of the peritonaeum by the rings. 

March f, 1750, in the dead body of Magdalen 
Vauchel, wife of Thomas Fermant, 46 years old, I 
found this dudt of the thicknefs of a goofe-quill, be- 
a production of the true lamina of the peritoneum 
ftretched out by the rings ; of which Swammerdam 
and Nuck difputc the difcovery, and Blancard denies 
the exiftence. What made me difco^er this, was, 
that its extremity was widen’d into the lhape of a 
bubble as big as the top of a finger, and full of a 
watery humour. This woman had never had a her- 
nia, nor even the lead: tendency towards one. 

II . 

StriBures and camofties in the urethra. 

Nothing is more common at this day than to hear 
people aflert, that firriSures and carnolities of the 
urethra are mere chimera’s j that the bodies of per- 
fons, who were thought to have thefc flriftures and 
cwnofities, had been open’d, and that none of thefe 
had been found. I myfclf have made this obferva- 
tion, and I inferred thence, that there were ure^ 
thra’Sj in which a phlogofs, a fungous inflation gave 
occafion to the deception, being taken for ftridares 
and carnofities : but if I had drawn this general in- 
ference, that of all the urethra ^ wherein thefe ftric- 
tures and carnofities are thought to be found, not 
one has any thing in them, I fiiould have been de- 
ceived, and would now make my recantation. 


One 
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One of my boarders preparing to perform the ope- 
ration of cutting on the dead body of Michael Vaflkl, 
a batchelor, aged 45", the found could not pafs j the 
pupil forced, and made a falfe paffage. 

I open’d this canal, and found, 

1 ft. That a Ample fmall ftile could not pafs into 
the urethra, by pufhing it from the glans towards 
the proftate j but that it pafled, by puftiing it from 
the proftate towards the glans. 

adly. A little before the place, where the bulb be- 
comes lefs thick, and begins to furround the urethra, 
that is, about a large finger’s breadth from its begin- 
ning, there was a ftridlure intirely like that, which 
Dr. Willis difcovered in the upper longitudinal finus of 
the dura mater. 

3diy. Some few lines lower down was a caruncle, 
or a fleftiy firm bump, of the fize of a pea j and 
below this bump, the urethra was extremely ftreight- 
ened. 

4thly. The bafis of this carnofity formed a kind of 
valve, and there I found the falfe paftfage, that went 
into the fubftance of the bulb. 

I have the honour to be, 

S I R, 

Your moft humble, and 
moft obedient fervant, 

Le Catr 
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HI. An Account of the EffeSts of Lightning 
at Soutlimolton in Devonflbirc, hj Jofepli 
Palmer, Efquire. 

Read Jan. 9, /''^N Thurfday the dth day of June 
*752* about 3 o’ clock in the af- 

ternoon, (that day, and fome others before, having 
been exttemely hot and fultry, and the wind pretty 
ftrong in the fouth-eaft) a flaih of lightning attended 
with an uncommon thunder- clap, which imme- 
diately followed or rather accompanied it, fell upon 
the windows and walls of the church and ftecple of 
South-Moulton in Devon, greatly damaging them. 

The lightning feemed to divide itfelf into three 
parts, one of which ftruck on the eaft angle of the 
fouth-eaft buttrefs of the chancel near the ground, 
and made a large opening in the fame : it likewife 
very much rent and ftiatter’d a large ftone juft above 
the aforefaid opening, as if done by the force of gun- 
powder; it fplit another large ftone adjoining, and 
ftiiver’d the wall near the foundation, in a very odd 
manner, 

AnoAer part of the lightning took off a flice, about 
3 inches thick, of a very large angular ftone on the 
weft, fide of the fame buttrefs, forced inwards a large 
freet-ftone window of the church, and greatly Shat- 
ter’d it (tho’ it broke very little of the glafs) info- 
much that it is thought it muft be taken down and 
rebuilt : it then paffed crofs the church, and damaged 
the north fide, enter’d a paffage before the vicar’s 
houfe, which was in a diredl line of its courfe, and 
beat a ftone of the floegf t(7 pieces. 

3 


A perfon 
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A perfon ftanding by the fouth window within the 
church, at the time when the lightning happen’d, 
felt a blow crofs his foot, as if it had been taken off 
with an axj and others near him had flrokcs in dif- 
ferent parts of their bodies, the fire-ball, as tlicy 
call’d it, pafiing between them. 

Befide this ball of fire, they obferved likewiic an- 
otlier ball, to appearance, which (after damaging 
3 or 4 more large ftonc window- frames, and making 
breaches in divers places of thofe ftone frames and 
fouth wall) roll’d towards the weft end of the church, 
where it enter’d the belfry ; it there broke a very 
large tlonc of the floor near the weft door into fcvc- 
ral pieces, and threw a great part of the ftone from 
its place, and ftopp’d the church clock, which was 
near it ; from thence afeending the fteeple, it divided 
the great iron rod or fpindle of about 50 feet long 
(compofed of fevcral joints fixed into fquare fockets, 
and convey’d from the clock for turning the hand 
of a dial, plac’d in the fouth front of the fteeple) 
out of their refpedtive fockets, which were much 
forced and rent: broke and twifted the iron wire of 
the chimes and clock from the belfry to the bell- 
chamber (being about eighty feet high) inamoft 
extraordinary manner; fome of the wire being much 
burnt, and in fundry places, melted into little grains. 
It then enter’d the bell-chamber, threw a large bell 
off the brafs it hung upon ; forced the faid brafs out 
of the beam, broke off part of due gudgeon, and 
lhatter’d the fiild beam and frame of the bell ; made 
feveral breaches in the eaft and wefl, but moftly 
fouth walls and quoins, fplit die arch of the fouth 
window, which was over the faid bell, and drove 

T t 2 out 
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out !bme large ftones near it. It then paffed out ot 
the fleeplc about that place, and ftruck off part ot 
the arch on the outficlc, together with a large piece 
of the (lone \n indow-frame adjoining; then afeended 
about four feet higher (which was near the to]) of 
the fteeple) and beat off a large piece of an old 
carved Ciothic ftone head, without injuring the leaden 
pipe, which came out of its mouth. 

Though many people happen'd to be in different 
parts of the church, yet providentially no one re- 
ceived any hurt. 

The belfry was fo full of fmoke, attended with a 
ftrong fulphureous fmell, that they, who went thi- 
ther immediately after the accident, were almoft fuf- 
focated; and they apprehended, that fomc part of the 
church or fteeple was on fire, and a watch was kept 
all night in the church for fear of what might 
happen. 

N. B. The lime and ftone were in many places fo 
far afteded with the lightning, as to be ealily 
reduced into a powder, by the bare preflure of 
the finger. 

About tlie fame time of the day, two horned cat- 
tle in a wood, near two miles fouth-weft of the town 
of Moulton, were ilruck dead under a large oak, and 
the tree itfelf appeared mucli fcorch’d. 

And in another parifh, about the fame diflancc to 
the fouth-caft of Moulton, and likewife at the fame 
time, three ftieep which were lying together in a 
field were lihewife kill’d j tlie ground under them 
having two holes made about z feet deep each, one 
of them almoft ^'erpcndicukr, and the other at 
about a foot diftance, more oblique. 


About 



[ 333 ] 

About ^ or (5 p 3 ccs iiiitlicr jfrom tlic place where 
the lliecp were lying, towards the north-weft the 
ground was much torn up as if plough’d, and an 
oblique hole made of about three feet deep. 

The breadths of the different holes were from fix 
to three inches. 


LIII. A Letter from Mr, James Dodfon to 
M/\ John Robertfon, jR R, S, conceruifi^ 
an Improvement ofthe'Bilh o/* Mortality. 

® 1 R» January 13, 1752. 

Read Jan, i6, A $ there has lately been a fcheme 
x\. propofed for amending the form of 
the bills of mortality of London, in a pamphlet 
called Ob/ervations on the pafl growth and prefent 
Jiate of London^ by Mr. Coibyn Morris, the ingeni- 
ous author of which has enumerated many ex- 
cellent purpofes, to which it may be applied, but 
has omitted to mention that of giving a greater 
degree of certainty to the calculations of the values 
of annuities on lives j a benefit too confiderable to 
be pafled by filently ; And as your knowlege of that 
fubjed will enable you to judge of what is fit to be 
done, in order to obtain fo defirable an advantage 5 I 
beg leave to trouble you with my thoughts concern- 
ing a farther regulation of thofc bills, which, I pre- 
fume, may be conducive thereto. 

The prefent poflTeflbrs of intailed eftates are, in 
common law, juftly called tenants for life. Mar- 
riage- 
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rkge-fettlements, generally, convey the reverfion of a 
confiderable part of the bridegroom’s c/1 ate to the 
bride, for her natural life after Iiis dcceafc j to which 
two things all the freehold eftates in thefe Ki'igdonis 
arc liable : and if to thefe be added the givat muii- 
ber of copyholds, determinable on lives ; the great 
quantities of church, college, and other Linds, leafed 
on lives, and the eftates pofiefled by ecclclia/lieal 
peifonsof all degrees j we /hall find, tint the values 
of the pofleflions and reverfions, of much the greatetl 
part, of the real eftates in thefe kingdoms, will, one 
way or other, depend on the value of lives. Like- 
wife the incomes annexed to all places, civil and 
military, all pen/ions, and mo/l charitable donations, 
are annuities for life. The intcreft or dividends o/' 
many perfonaiities in the ftocks have been, by the 
wills of their po/Te/Tors, render’d of the fiime kind 
befides which, there are feme annuities on lives, 
which have been granted by the government, and 
have parliamentary fecurity for their payment j and 
others, that have been granted by pari/hes, in con- 
quence of ads of parliament made for that pur- 
pofe. 

After this fummary view of the extenfivc property, 
that is vefted in annuities on lives, it would be very 
cafy to name a great variety of circum/lanccs, m 
which the computations of the value .s of one, two, 
or more lives, will become ncce/liuy to thofe per- 
fbns,^ who do not chufe to have their property de- 
termined ly cuftoms, which feem to have been efta- 
bli/hed merely for want of good methods of calcu- 
culation. But I know to mom I am addreffing, 

and 
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find fhall therefore forbear to cvcmplify on a fubjcd, 
with wliich you are lb well acquainted. 

The advantages attending the determination of 
thofe things, by calculation, rather than by cuftom, 
being therefore conlidercd as evident, it may feem 
jflrange, that, notwithflanding many of thefe tenures 
have fubfifted from tlie very origin of private pro- 
perty in thefe kingdoms, yet wc do not meet with fo 
much as an attempt towards computing their values, 
till that of the late juftly celebrated Dr. Halley, by 
the aJliftance of the bills of mortality of Breflaw in 
Silefia, which was foon followed by Mr. De Moivre’s 
triily admirable hypothefis, that the decrements of 
life may be efteemed nearly equal, after a certain 
age. 

It has been the opinion of fomc autliors, that, 
fince his hypothefis was originally derived from the 
Breflaw obfervations, it cannot be near fo well ad- 
apted to the inhabitants of thefe kingdoms, as what 
has been derived from the bills of mortality of Lon- 
don. But this argument dotli not, as I conceive, 
appear to be conclufive ; firft, 

Becaufe thofe bills, as hitherto kept, are not well 
adapted to aiifwer this purpofe. 

Secondly, Becaufe die manner, in which the in- 
habitants of London, and thofe of moft of the coun- 
try towns and villages, live, their occupations, diet, 
and diverfions, nay the very air they breathe, ai'c as 
diflerent, as thofe of London, and Breflaw, can pof- 
fibly bo 5 and, confequciitly, fo niufl the times of 
thoir difiblution. All which has been, with a great, 
deal of'clearnefs, evinced by the gentleman above 
Quoted. 

Thirdly, 
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Thirdly, becaufc thofe pcr/biis, who fuppofc, that 
Mr. De Moivre’s hypothefis has its foundation, pecu- 
liarly, in the Brellaw obfcrvations, are greatly mif- 
taken : for, having lately been endeavouring to dif- 
cover fome farther helps to the fpeedy valuation of 
lives’, I have found, that, on the contrary, if the 
London obfcrvations had been then in Mr. De 
Moivre’s hands, he naight, as juftly, have derived 
his hypothefis therefiom; which wdll appear from 
his own words, in the preface to his treatife of An- 
nuitm on Lives, compared with the London ob- 
fervations. 

Two or three years after the publication of the 
firfi: edition of my DoBrine of Chances (fays that 
excellent mathematician) I took the fubjedt into 
“ confideration > and confulting Dr. Halley’s tabic of 
obfcrvations, I found, that the decrements of life, 
“ for confiderable intervals of time, were in arithmetic 
“ progreffion : for inftance, out of 6cyS perfons of 1 2 
“ years of age, there remain 640, after one year ; 

634, after two years ; 628, 622, <>i6, 610,604,, 
“ fp8, 592, f8d, after 3, 4, 5, 6, 7, 8, 9, 10 
years refpedively ; the common diiference of thofe 
” numbers being 6. Examining afterwards other 
“.cafes, I found, that the decrements of life, for 
“ feveral years, were ftill in arithmetic progreffion, 
** which may be obferved from the age of ^4, to the 
“ age of 71, where the difference, for 17 years to- 
“ gether, is conftantly 10. After having tlio- 
roughly examined the tables of obfcrvations, and 
“ difeover’d that property of the decrements of life, 
“ I was inclined to compofe a table of tlie values of 
** annuities on lives, b^ keeping clofe to the tables 
of obfervation; which would have been done 

« with 
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“ witli eafe, By taking, in the whole extent of life, 
“ feveral intervals, whether equal or Qnequal, How- 
“ ever, Before I undertook the talk, I tried what 
“ would be the refult of fuppofing thofe decre- 
“ ments uniform from the age of twelve; being 
“ fatisfied, that the excclTes on one fide would be 
“ nearly compenfated by the defeats on the other : 
“ then, comparing my calculation, with that of Dr. 
“ Halley, I found the conclufion fo very different, 
that I thought it fuperfluous to join together feveral 
“ different rules, in order to compofe a Angle one.” 

Now the fame thing, which Mr. De Moivro 
mentions above, happens in the table of the London 
obfervations; wje. out of yio perfons, of 12 years of 
age, there remain 504, after one year; 498, after 
two years ; 492, 486, 480, 474, 468, 462, after 
3, 4, 5, 6, 7, and 8 years respectively; the com* 
mon dilfcrencc being 6 ; and the like happen? in 
other infianccs, to be met with in the London ob- 
fcivations, as publiflied by different authors. Add 
to this, that, having calculated the value of an an- 
nuity on a life of 10 years of age, by both tables, and 
alfo by the hypothefis, I find it to turn out thus, 

* Years Purchafe, 

By the Breflaw tables of obfervations 1 7,72 ^7 
By fuppofing the decrements of lifeequal 16,8814 
By the London tables of obfervations 16,3907 

b’rom which there feems to bo fomc rcafon to con- 
clude, tliat tlic hypothelis (as it gives an anfwcr Icfs 
than the Breflaw, and gi eater than the London ob- 
fervations) may be the beft method of the three; 
And ik is farther remarkable, that the refult, by th« 

V u hypothefis, 
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hypothefis, nearer to that by the London, than ta 
that by the Breflaw obfervations. 

However, if the argument for ufing the London 
obfervations has any force at all, tlie computation of 
the value of each perfon s life mull be made from 
obfervations cliawn from the bills of moitality, kept 
at the place of his or her rcfidence ; and therefore it 
is, that I at prefent trouble you, in order to contri- 
bute, as mudh as I can, to there being a fufficient 
number of good bills of mortality. 

There feems to be an objedlion, both to the hypo- 
thefis, and to the obfervations j for it.is well known, 
that the fair fex (efpecially at two periods of their 
life) are obnoxious to fatal diforders, not incident to 
the other fex, nor diftinguifiied in the prefent bills 
of mortality j and, confequently, neither the tables 
of obfervations, nor the hypothefis (which is derived 
from them) will render the calculations of the values 
of lives fufficiently certain j unlefs there be a peri- 
odical diftindlion of fexes in thofe bills : as it would 
probably appear, if fuch a diftindion had been in- 
troduced, tiiat there is a wide difference between 
the values of a male and female life of the fame age. 

But there will be a great inconvenience, in rejed- 
ing the hypothefis, which none of thefe gentlemen 
have remedied ; I mean the prolix and laborious 
computatiw hitherto direded for the finding the 
values of lives from tables of obfervations : whereas, 
by die hypothefis (as its author juftly obferves) more 
can be concluded in a quarter of an hour, than can 
be performed in a quarter of a year, by any method, 
which the others have demonftrated. Whence it 
may be prefumed, that the hypothefis will continue 
^ to 
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to Be ufed, until Letter methods are fuBllItuted in the 
place of thofe derived from it. 

When the Bills of mortality, digefted into a proper 
form, fhall have Been kept a convenient time in every 
city or confideraBle town, and alfo in every hundred, 
or other proper divifion, of the country (and this I 
fliould Be glad to fee done) then, and not till then, 
the hypothefis may Be tried By the fads, that will 
appear from the Bills, and Be confirmed or rejected 
accordingly. 

Indeed (for my own part) I am almoft perfuaded, 
from what has Been above remarked, that the hy- 
pothefis will, in general, appear to Be the nearer the 
truth, the more tliofe bills of mortality fliall Be in 
number, and the corredler they are kept, I fliall 
proceed, therefore, to mention thofe alterations, 
which, I think, may Be of advantage, in the form 
of the bills of mortality, in every part of thefe king- 
doms, over and above thofe mentioned by Mr, 
Morris, in the before-quoted pamphlet. 

1. That there be a diftindtion made, upon the 
face of the bills of mortality, Between the perfon* 
who were horn in the place where fuch bills were 
kept, and thofe that were not. This will be ef- 
' foiled with a very little trouble, if the fearchers of 
each parifli Be inftruded to alk the queftion of the 
friends of the deceafed, and annex the anfwer to 
their report. This precaution will facilitate many of the 
good purpofes propofed By Mr. Morris i and, in parti- 
cular, with regard to the fixing the values of lives, 
it will enable the perfons, who flrall apply the Bills 
to calculation, to draw their conclufions only from 
the lives, that were both Be^m, and ended," in or 

U u 2 ticar 
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near the fame place j the want of the poffihility of 
doing which is the principal ohjedion to the Lon- 
don bills, as hitherto kept. 

3. That there be a ditlinftion, with regard both 
to age and difeafe, made upon the face of the bills, 
between the fexes j and that one cafe be added to 
the lift of difeafes; viz. complaints peculiarly in- 
cident to the female fex. This will not only folve 
the difficulty above ftarted, but alfo anfwer many 
purpofes in political arithmetic, as well as to the fa- 
gacious phyfician. 

3. That a farther divifion be made in time 5 for 
whereas Mr. Morris’s fcheme exhibits no age be- 
tween 40 and 50, I would propofe, tliat tlie num- 
bers dying between 40 and 45", and between 45 and 
50, ftiould be particularized in die bills ; the dclign 
of this being to fix the periods, that are fatal to the 
fair fex, with more certainty. 

Thefe alterations, together with thofe propofed by 
Mr. Morris, being made, the yearly bill of mortality, 
for London, will appear as in the fpecimen annexed. 

Now, Sir, if you fliall, upon confidcring what I 
have offered, be of opinion, that the above rcgula- 
■tions are worthy notice, your approbati(jn will ''be a 
fufficient juftification of my defire, that they may he 
made more public, infuch manner as you Ihall think 
fit. I am, Sir, 

Your moft humble fervant, 

James Dodibn. 


A Oeneral 
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have died of each Age^ SeXy and Difeafe^ mthin the City and Suburbs 
December the 31^? 1750* 



'mw 























[ 341 ] 

LIV. A Letter from Mmfeur Le Cat, M Z). 
firfl Surgeon at the Hotel Dieii at Rouen, 
Royal Profeffor and Lemonjlrator of Ana- 
tomy and Surgery, Member of the Royal 
Academy of Surgery at Paris, and of the 
Academies of Sciences at Paris, London, 
Madrid, and Rouen, to Dr^ Mortimer, 
Secretary of the Royal Society, concerning 
the DiffeBionofa Rupture, Tranflated from 
the French ^Tho. Stack, Af.Z). F,R,S. 


SIR, Rouen, June l, 1750. N.S. 

Read Jan. 23,'TT is now about eleven years iipce I had 
*752- honour of fending you an account 

of an incomplete hernia, the ftrangulated part of 
which mortified, and by nature’s refources alone 
fuppurated, threw off the gangrened parts, and was 
converted into a fiftula : thro’ which fiftula, in pro- 
cefs of time, the two ends of the gut, that were near 
the Itrangulation, palled, and fell into the groin, 
turning inlide out, fo that the villous coat was on 
tlie outlidej which gave me an opportunity of 
making experiments on the effe£t of purgatives. This 
obfervation, which I barely mention here, is printed 
in PbiL I'ranf. N. 4,60, p. 716. 

When I fent you thofe remarks, fir, on the lingular 
hernia of Catherine Guillematre, I had already made 
fome fi-uitlefs attempts to cure her, but had .not then 
ioft all hopes of fuccefs. I imagined, that a long 

ufe 
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ufe of emollient cataplafms might reftore fupplcnefs 
to the inteftine B (Fig. 3 . Pkte IV. N® 460. and the 
figure hereto annexed) which conftantly kept out of 
Ihe belly, and was turned infide out, becaufe it Was 
the portion continuous to the caeum, colon^ rectum^ 
and which could be of no ufe, but much in- 
commoded the patient by this extraordinary lituation. 
But all my trials were of no avail, altho’ they were 
carried fo far, as to render this gut quite bloody : its 
long cxpofure to the air made it become too thick 
ind hard j and at the fame time fo robuft or infenfl- 
ble, that all thefe vigorous applications made no bad 
impreflion on the reft of the animal ceconomy . In fine, 
Catherine Guillematre quitted our holpital witliout 
any other benefit but that of having afforded us an 
opportunity of inftruding ourfelves. 

From that time I had no news of this woman till 
the dth of May of this year i/fo j when I was in- 
formed, that her body aftually lay in our dead ward, 
and that fhe died in our hofpital of old age ‘and a 
broken conftitution, as much as of any difeafe. 

I was extremely curious to embrace this opportu- 
tunity of having ocular demonftration of the probable 
conjedure, wmch I had made in this woman’s life- 
blfne, and a confirmation of my having folved the 
anigina, arifing from this fingular hernia. 

The annexed figure, which I drew from nature, 
ref>refent8 the ftate of the parts, fomewhat lefs than 
he natural fize. In order Jjerfedly to underftand 
what follows, it will bb nedcffary to have Plate IV. 
of N? 4(5 o, before fhe eye, together with this 
drawing. 

Eicpianatim 
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’Explanation of the Figures, 

y?. The herniary fiftula, which does not appear 
the figures of N® 4,60 j becaufe the iflUe of the 
two portions of the gut, forced into this place the 
bottom '(6r back part) of the gut j which unites 
thefe two portions j that is, the part of the bore 
of the gut oppofite to that which was mortified, 
and fell off in an efchar, by the ftrangulation and 
fuppuration of this incomplete hernia. 

Bi Part of the ileum fituated between the ftrangula- 
lation andthe<z»wr, and confequently continuous to 
the c£cum, colon, rectum, and therefore ufelefs : 
it is alfo the fame, that is marked B in Fig. t, 
Plate IV, N® 460, which I faid always continued 
cut, and on which I had made fo many unfiic- 
cefsful trials, in order to reduce it 
b. Is the continuatiwi of this ufelefs portion of the 
ileum, which at one end is immediately continu- 
ous to the cacum d, and at the other thrufts itfelf 
into the thick portion B, at the esttremity B of 
which it turns up, the villous coat outward. This 

S ortion b is, as may be obferved, become very 
ender, both by its want of adion, and by its fitu- 
ation within the other portion B. 

C, The other portion of the ileum, fituated between 
the ftranguktion and the fitomach, marked 
N** 460, adually returned into the belly but 
tnoving out and in alternately, and performing 
me office of an anus, while the patient was alive. 
e, The part of inteffine, whdch (after the mortifica- 
tion) retdained common to bow portions B, C, the 

edges 
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edges ft gy of which are cicatrifed to the edges of 
the herniary fiftuk. This drawing affords an ocu- 
lar demonftration of the folidity of the conjedtures 
made in the obfervation N. 460. 

D, d, The cacunty and its vermicular appendix. 

A portion of the colony filled with fomewhat like 
ftscssy but which had no other fmell than what is 
natural to the inteftines, without the leaft mixture 
of a ftcrcorarious ftench. This fubftance was of 
the colour of white refin, ,and of a fat vifeid con - 
fiftence : and it feemed to be formed of lymph, and 
the inteftinal juices thickened by heat. 

P, A portion of the colouy which was empty, and 
its cavity was about three lines in diameter. 

G, The continuation of the ileum. 


I have the honour to be, fir, witli the highefi: 
efteem, 


Your raoft: humble, and 


mofi: obedient fervant. 
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LV. An Account of Dr. Bohadfcli’j Treatife^ 
communicated to the Royal Society, inti- 
ndedy Diilertatio philofophico-medica de 
utilitate eledrifationis in curandis morbis, 
frinted at Prague 1751 : extraBed and 
tranfated from the Latin by Mr. Wm, 
Watfon, K R. S. 

Read Jan. HE tTcatife, of wliich I now ofFer 

* X extract to the Royal Society, was 
fent hither from my friend and correfpondent Pro- 
feflbr Bofe at Wittcmberg, who is always dejSrous of 
teftifying his zeal and attachment to the Royal So- 
ciety, by communicating to us whatever he imagines 
worthy our notice. The author of this treatife, Dn 
Bohadfch, is a Bohemian, a very learned and inge- 
nious gentleman, who, while he was in England 
about two years fince, was frequently at our meetings, 
and was very converfant with, and much efteemed 
by, many of our body, from whom he received 
very great civilities. He was more particularly taken 
notice of by his Grace the late Duke of Richmond, 
whofe lofs we yet lament : His Grace did me the 
honour to recommend him to me, as a gentleman 
not lefs remarkable for his great knowledge in various 
kinds of literature, than for his exemplary modefty j 
and it is with great pleafure that I lay before you 
what cotoes from the hands of one, for whom I have 
fo great an e^epm. 
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This treatife, from its title, |)romifes only an ac- 
count of the advantages of cledtrifation in medicine : 
but this is not the whole of which it treats j it exhi- 
bits alfo a feries of ohfervations of the cffedls of elec- 
tricity upon both folid and fluid bodies, upon animals 
in a flat© of health, as well as upon thofe diftemper'd. 
Of each of thefe I propof$ to lay before you Ibinc 
account in the courfe of tliis extrad. 

Our author firft takes notice, th^t c]ie<3:ricity, being 
continued for forae hours, Icflens the weight of the 
body ^leiStr^ed. He exemplifies this fitft on fluid 
bodies ; two equal portions of which, before elcc- 
trifing, he accurately weighs ; and then the dijflerence 
between thefe two portions, one of which has been 
eled:rifed between four and five hours, and the other, 
though in the fame room, not eledtrijfed at all, is at- 
tributed to the operation of the cledtric effluvia. His 
globes, I obferve, are rubbed by the hands of an 
alMant. 

Jr our ounces of river water expofed in a glafs vef- 
fel of four inches diameter were cledh'ifcd five hours, 
and loft in their weight eight grains. 

Four oqnces of river water, in the fame kind of 
glafs, but not elcdrifcd, loft in the fame time only 
KK'ee l^rains. The difference then to be attributc<i 
ip cJe<ftricity was five grains. The like quanti- 
d^jids hereafter mejitioned were expofed, 
w^S, ajnd the effedte were as follow. 


Oil of olbris, by elefJyifiug, loft 
Vinegar , . , 

Water impregnated with ttitte 
New milk 



4 



[ 347 ] 


Qum* 

Urine . . , vij 

Spirit of turpetttine . . . vij. 

Spirit of wine . . . viij. 

Volatile fpirit of fal ammoniac . . xi. 


Four ounces of rain-water were expofed ifi a tin 
veflel of four inches in diameter, and eledrifed as be- 
fore, and the lofs was ten grains. 

A like quantity of the fame water under the fame 
circumftances, eledrifmg excepted, loft only three 
grains. In this inftance, the effed to be attributed 
to tlie eledrifing was feven grains. 

He then put to the trial, in a tin veflel inftead of 
a glafs one, the feveral liquors before-mentioned} 
and except the oil of olives, the water impregnated 
with nitre, and the milk, the reft loft by elcdriling 
a few grains more of their weight. 

^ He afterwards expofed three ounces and a half of 
river water in a glafs veftel, whofe diameter was but 
an inch, and this loft by a like eledrifation only 
two grains. The fame quantity of water, under the 
fame circumftances, eledrifing excepted, loft in the 
fame time nothing of its weight: fo that, in this 
inftance, the effed to be attributed to the eledricity 
was two grains. The various liquors before-mention’d 
were likewife eledrifed in a vcflcl of the like capacity 
as that containing the laft water, and they loft much 
lefs by the operation, tlian when they were expofed 
under a larger furface. All thefe liquors, eledrifed 
for the jfoace of ten hours, as well in veftels of tin, 
as of glaft well flopped, loft nodiing of their we^ht 
From hence our awwor concludes, i. That eledricity 

Xx z aui^ents 
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augments the natural evjpoiatlon of liquors, unlcfu 
thofc of a vifcous kind, as oil of olives, which from 
their tenacity lofe notiiing of th^ir weight. 2. That 
eleflricity increalcs the cvaporai'on of liquors in pro- 
poition as they arc rrore or voiatile : for volat le 
fpirit of fal ammoniac fuiiercd a i eauT evaporation, 
than either fpirit of wme or fpi it of turpentine. 
Thefe laft loft more than water, and even this lofl 
more than the folution of nitre and the vinegar, as 
we fee by the experiments. 3. That eledtricity ope- 
rates mofi: in thofe vefTels, which are moft permeable 
to its effluvia, viz. in vefTcls of metal more than 
thofe of glafs y. That the efiedls of eledrifing arc 
not obferved in veiTcls clofcly flopped. 

He afterwards put to the trial fcvcral fuhflanccs 
of a more folid form. A pear weighing four oiuiccs 
and a half, eledlrifed five hours, lofl of its weight 
6 grains. A pear of the fame kind, not elediifcd, 
loll nothing : fo that the difference arifing fiom elec- 
trification was 6 grains. He then fuhjj:lcd otlicr 
fubflances to this tiial, and the efieds weic as fol- 
low. 


A piece of dry oak loft 
A bunch of keys 
Two new-laid eggs 
A piece of new crum of bread 

* — * raw beef 

*— * fait beef 

— fponge lightly moifhn’d 
A bunch of giapes , 


. o 
. o 
. ij_ 
. iij 

* i‘j 

. iv 
. vi 

• ^‘j 


From 
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From tliefe experiments our author obferves, that 
the clcdrid.y diininilhcs the weight of folid bodies, 
if tiu'fc arc impregnated with humours liable to eva- 
porate : for the dry wood, metals, and other bodies, 
wliich feem to have no fluids, lofe nothing of tlicir 
w'cighvj and therefore it is only upon the fluids in 
them that the eledrricity operates. 

Our. author then exhibits fomc experiments made 
by perfons of credir, in order to difeover, whether or 
no eledricity would accelerate the grcnvth of plants j 
and from feveral trials found that it did. I'herc then 
follows a fcrics of experiments, which prove, that 
clcdricity augments the tranfpiration of animals. 
Thcfe experiments were made upon piippic.s, pigeons, 
ycllowhammcrs, and cluflinches j and the efllds of 
thofe cledrifcd, compared with tliofe of the i'.une 
kind, which were not, evince, that cledricity dvtes 
increafe the tranfpiration of animals. Our anther 
here has annexed feveral curious tables, comparing 
the lofi of weight of the animals, vi hilc cledtrifing, 
to what they lofe in the lame time without cicdrif ng. 
Whoever therefore is defirous of perufing tlicm, mull 
confnlt t'ic wo' k idcif. 

Dr. Cohadfeh proceeds to give us a theory of thofe 
diflcrapcrs, in which clcdricity fc‘cms to have the 
greateft effeds. He coniines himlelf Jiowcver more 
particularly lo the •, of which dillempcr 
he ;‘iv(vS us the hirtory, correlpondiug with what we 
flnu iu the bell medical writers. I'e lilwwife gives 
Its the ufual m<’hod t>r cure, and Jbew', that the 
a'tempts of n.ln:v',ng tl.<> lud.dy by clcdricity, 
nearly Iquare inliiiLionaliy with the remedies mofl: 
celebrated in pradice. That the clcdlrical fparks 
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and commotion produce the fame efte<3:, though in a 
more powerful manner, as warm fulphureous baths, 
friftions, finapifms, Jflinging with nettles, gene- 
rally made ufe of in the cure of this diftemper. This 
reafoning does very well in theory j but I fliould 
have been glad to have feen it juftified by pradice, 
and his own obfervations. But inflcad of thefe, our 
author contents himfelf with giving us over again the 
lying ftories of Pivati ; to which he has added the 
four cafes publiflied fome time fince, and tranfmitted 
to the Royal Society, as well as to myfclf, by Pro- 
feflbr Sauvages, of Montpellier. Theie cafes indeed 
do credit to electricity, but we want more of them. 

Our author iinifhes this diflertation, by ded^icing 
feveral conclufions from what he has premifed, and 
thefe are as follow'. 

I. That electricity may be advantageoufly applied to 
medicinal* purpofes. 

II. That it augments the natural tranfpiration of 
animals. 

III. That this acceleration of tranfpiration in men 
is through the exhaling capillary vcflels, and not 
through the fubcutancous glands. 

IV. That the nervous fluid tn.iy be called the elec- 
trical fluid. 

V. That the nerves fubfervient to fenfation arc not 
diflerent from thofe fubfervient to motion. 

VI. That the immediate caufe of the hemiplegia is 
the immeability of the nervous fluid through the 
nerves. 

VII. That of ail other diftempers the hemiplegia feems 
mofr properly the object ot electricity. 


VIII. 

3 
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VIII. That it may be of ufe alfo in intermitting 
fevers. 

IX. That a palfy in the left fide of the body is owing 
to the right fide of the brain, and vice verja. 

X. That anger, the parent of numerous evils, is 
foraetimes ufeful to paralytics. 

XL That as long as the paralytic limbs are rigid, it 
it is an argument, tliat the burfal ligaments of the 
joints, and the flicaths of the tendons, are deficient 
in the fluid, adapted by nature for their lubri- 
cation. 

XIT. That every fpecies of palfy does not arife from 
the nerves being either obfixucted, or comprefied. 

In concluding this account, I cannot help obferv- 
ing, that, contrary to his ufual modefly, our author 
has been guilty of a flight plagiarifm in this work 5 
as, without quoting his author, he has tranflated from 
the French into Latin the tables above-mention’d, as 
well as his experiments, proving that electricity for- 
wards vegetation, from our worthy brother the Abbe 
Nollet’s treatife, intitled, Rechercbes fur ks cau/’es 
particuUcrcs des phenomenons eicctriques. See Nollet 
pag, 358 to 380. Dr. Bohadfeh has only alter’d 
the date 1747 to xyyo. Cut it is to be remem- 
ber’d, that thefe accounts were calculated for the 
meridian of Prague, and not for thofe of London 
and Paris. 
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LVI. An Accctmt of m\ionzQXitA^c>^^ in- 
vented hy Mr, Scrlbn, by Mr, James 
Short, F, R* S, 

Read Feb. horizontal top, the invention of 

*75^- Mr. Serlun, who was unfortunately 

loft in his Majefty’s fhip the Victory, is pretty well 
known. This ingenious pei'/bn found, that, when 
this top is fet a-going in the proper way, its upper 
fide, which is poliflied, about two minutes after it 
was fet up, moved in fuch a manner, as to give a 
true horizontal plane j and that this plane was not 
at all difturbed by any motion or inclination you 
give the box, in which it is placed, and therefore 
might be proper to be ufed aboard a Ihip ; by which 
means feamen might be enabled to take the altitude 
of the fun or ftars, in order to find their latitude, 
even tho’ they cannot fee the horizon in thick hazy 
weather. 

Some gentlemen of my acquaintance were of opi- 
nion, that the air had f^mc fhare of the caufe of 
this horizontality. I therefore applied to Mr. Smeaton, 
who has the beft air-pump I ever faw, all of his own 
invention and conftruction. The pump being at 
this time in die houfe of Mr. William Watfon, who 
had dtfired the ufc of it for feme electrical experi- 
ments, we went thidicr } and liaving fet the top 
a-going, we put a receiver over it, and immediately 
exhaufted the air. 

By repeated trials it had been found, that the top, 
when fet a-going in the open air, played or fpun 

during 
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during the fpace of 35 minutes of time, from the 
inftant of its being fet up till it had loft the circular 
motion : but we found, that in the exhaufted receiver 
it played or fpun during the Ipace ©f two hours 16 
minutes * j and therefore, that the air has no fhare 
at -Jl of the caufe of its horizontality, and that the 
air is a great impediment to its motion. 


London, Feb. 6, 
175Z. 


Ja. Short, 


LVII. Obfervations made in going up the Pic 
of TeneriiFe, by 2)r. Thomas Heberden, 
and communicated by William Heberden, 
M.D. F. R,S. 


Read Feb. 6, AT two of the clock in the after- 
JL\. ^0°^^ from tlie villa or 

town of Orotava, about 6 leagues diftant from the 
Pic of Teneriffe. The weather was cloudy j and 
before we had travcll’d quite a league, we found 
ourfelves furrounded by a very thick mift or fog, 
which lafted about a league ; all which time we tra- 
veird among gardens and woods of pine-trees, after 
which we came to an open country j the foil vt ry dry j 
here and there a Angle pine-tree, and fomefetv Spanifti 
broom-piants 5 forne loofe large ftones, of the bignefs 
of a butt i others, which feem’d to have been burned, 
and are fuppofed to be caft out from the vulcano of 
the Pic. The fky very clear, and the thick mift, which 
we had pafled tnro’, now fcem’d a fca of afh-colour’d 

y y clouds 


* Pi t lei ring a pei feSt hor'zonulity (or ths fpacc of 4 of an hour. 
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clouds below us. Having travell’d two leagues on 
this foil, we arrived at eight o’ clock in the evening 
•at the Falda del Pico, or foot of the Pic. Here we 
were obliged to leave our horfes j the road, by rea> 
fon of its fteepnefs and loofe fandy foil, being iinpaf- 
fable to them. At half a league’s diftance we baited 
under fome large rocks, called La Eflancia dc los In- 
glefes, or the Englifli baiting -place, being firft ufed 
as fuch by fome of our countrymen in afeending the 
Pic. Here we tarried all night, making fire*' to tem- 
per the air, which we found very cold. When the 
morning drew near, we preceded on our journey, 
afeending for a quarter of a league the fame foil (but 
more fteep and loofe) tiU we arrived at fome large 
rocks of mal-payfes (or Hone burnt by a vulcano) } 
amongft which, as the ground was more firm, we 
walk’d with lefs trouble, or rather climbed, being 
frequently obliged to make ufe of our hands to help 
us fi}rward. 

Having gone about a quarter of a league in this 
manner, we arrived at the famous cave of Teyde. It 
is furrounded on all fides (or rather buried) witlt 
large mal-payfes, or vulcanian rocks, between which 
you difcover tlie entrance about fix feet high, and 
figuf feet wide. The cave icems to be about fifteen 
wide at the entrance; the extremity we could 
not;4ifcover. From its entrance to the furface of the 
which covers the bottom, feems to be about 
twdlv^ or foyttacn The top and fides of the 
cave aye of Imooth ftonc. The bottom is cover’d 
with ice or Ihow ; above vtihich is a body of water 
about half a yard deep*^ This cave is the grand re- 
iervoir of fhow of the ifland, whence they are fup- 
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plied, when their common refervoirs, which they 
prepare for cooling their liquors, fail them. 

At fomewhat more than a quarter of a league’s 
diftance from the cave, we came to a plain of fand ; 
from the middle of which arifes a yellowilli pyramid 
of fand or cinders, which the inhabitants call La 
Pericofa^ and we The Sugar-loaf ^ around the ball* 
whereof perlpire vapours inceflantly. The Sugar- 
loaf is about an eighth part of a league to the top, 
which is very difficult of afcent, occalioned by the 
loole foil, and fteepnefs of the road. About eight 
o’ clock in the morning we gained the fummit or 
caldera. It is about twelve or fifteen feet deep : tlic 
fides, Hoping down to the bottom, form a concavity, 
or crater^ refembling a truncated cone, with its bafe 
upperraoft. The crater leems nearly circular j its 
diameter about forty fathom. The ground is very 
hot i and from near twenty fpiractila, as from fo 
many chimneys, you perceive a fmoke or vapour of 
a ftrong fulphureous fmell. The whole foil feems 
mix’d or powder’d with brimftone, which forms a 
beautiful colour’d furface. 

There is one of the rocks, which forms a fort of 
vault or nich •, againfi: which the vapour condenfing 
produces what tlie inhabitants call Jzufre de Gota^ 
or Dtof^Eriihftdne. The nich, againft which the 
vapour is condens’d, is of a greenilh colour, fpark- 
ling with yellow like gold. The fame colour you 
perceive on almoft all the ftones thereabout. A fmall 
part of the Sugar-loaf is white like lime and another 
lefier part there is, wliofe internal fubftance feerhs a 
fort of red clay, and wbofe fupcrficics is 'cover'd with 
a fait. 
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In the middle of one of the rocks was a hole, 
about two fingers breadth in diameter, whence pro- 
ceeded a noife like a great body of liquor boiling 
very ftrongly j and one of the company applying his 
liand to th& fpiraciilum at about a quarter of a yard 
diftance, was burnt for his curiofity. 

This Sugar-loaf is cover d with fnow the greateft 
part of the year. The fnow was lying on it from 
Odtober 1742 to June 1743. 

The different accounts of various autliors concern- 
ing the height of this famous Pic would have in- 
cited one lefs inquifitive than I am to fatisfy his cu- 
riofity, by examining the real altitude thereof : for 
which end, between three and four o’ clock in the 
afternoon of a very ferene day, when not a cloud ap- 
peared, either on the fummit, or in the whole atmo- 
fphere, (to prevent any accidental refradion) having 
pitched on a plain along the fca-fide for my horizon- 
tal ftand, and meafuring trigonometrically a bafe fuf- 
ficiently correfponding to the angles with the greateft 
accuracy, I obierved the height to be 0,^66 fathoms. 

Two fubfequent obfervations by myfclf, as well 
as two antecedent ones fome years before by John 
Crofle Efqj the Britifh conful, ferved only to confirm 
my opinion of the juftnefs of this obfervation. 

Tho’ the body of the mountain is cover’d with 
clouds, the Pic is generally feen above them quite 
clear; tho’ fometimes the contrary happens’; the 
whole body of the mountain without a cloud, and 
only the fummit of the Pic cover’d with a thick 
white cloud, as with a cap. This is often obferved 
in the fineft weather ; and the Spaniards, on this 
occafion, fay, JE/ Fic 9 tiene fu Jmbnrilk pueftQ.%, 

{L ir.) 
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(a e.) ‘ The Pic has put his little hat on j’ and look 
on it as a certain iign of rain. 

During the 6 or 7 years, that I lived in the villa 
of Or- tava, as I had a continual light of die Pic, I 
have feveral times obferved the above phasnomcnon, 
and do not remember one inllance, in which the 
predidtion of rain failed. 


LVITI. Ohfervations Weather Ma- 
deira, made by Dr. Thomas Hcberden, 
ard communicated by William Heberden, 

M. D. F. R. S. 


Bead Febr. 6, / thermometrical obfervations 

» 752 - made with Fahrenheit’s ther- 

mometer, an^Nthe calculations deduced from two 
obfervations daily j at feven o’ clock in the morning, 
and at three in the afternoon. The fame method 
of calculation is to be underllood of the barome- 
ter. The rain fell thro’ a funnel i f inches in dia- 
meter. 

The Left^, Levant, or hot winds, are very trou- 
blefome. The remedy is, to keep ourfelves within- 
doors. Odtober 1749, comparing 2 of Fahrenheit’s 
thermometers together, one of them expofed on the 
north fide of my houle to the open air, the other 
within-doors, the difference was as follows : 


Honr Therm, withia-doors. Thcim. e3cpofed 

to the 

Lefte, Od, 20. 10 7 j 81 

12 76 82 

4 77 77 

Madeira 
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Mai^EIRa, Anno IT49. 


Barometer Thermometer 


■IIB 

will 


March 

April 

May 

June 

July : 

Auguft 

September 

October 

Novemb. | 

December' 

29.81 
30,07 y 

29-ff 

30.017 

30.0171 

30.013 

20.0 fa. 

29.841 

29.68 

29.675 

30.2 

30.2 

30.1 

30.15 

30.1 1 

30.1 

30 * 

30 . 

30 - 

29.9 j 

29.8 

29.8 

29.6 

*9-75 

29.95 

29.95 

29.85 

29.7 
29.55 
29 . 4 . 


M. H. 

G. H. 

L. H. 

64*66 

70 

61 

60.7 

68 

64 

66.53 

69 


68.75, 

; 73 

66 

74-58' 

75 

7 ^ 

75.07 

77 

74 

! 7^-53 

78 

72 

72.2 

77 

68 LWT 

68.6 

73 

67 

64 ttO 

68 1 

62 


Anno 1750 . 


January 

29.195 

29.8 

29-4 

64 . 

68 

February 

29.692 

3P-7J 

29.5 

63.8 

<^7 

March 

29.12 

29.65 

2p-3 

66.5 


April 

29.285 

29.4 

29.1 

66.45 

is 

May 

29.775 



66.25 

68 

June 

29.875 

30.1 

39.5 

69.06 

72 

July 

29.887 

^9-95 

29.8 

73- 

1 7 f 

Auguft 

29.386 

30.1 

29 . 7 ) 

7f-4 

78 

September 

29.915 

q 

d 

29.7 

74-P3 

77 

October 

29.797 

29.9 

29.5 

73-87 

77 

Novemb. 

29.875 

30,05 

iP-yf 

70.825 

76 

December 

^ 9 . 843 : 

I 30.2 

»P-5 

66 27 

74 


6t 

61 LW 
ii LW 
(S5 
6$ 

6 

73 

72 

72 

70 

^7 


N. B. LW fignifies a Levant or hot wind, in Feb. 

and March. 


All 
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An Account of the Qujiiitity of Rain, which has 
fallen in the Wand of Ma d e i r a. 


Anno 

1747 

17+8 

1749 

i7yo 


Inch* 

Inch. Dec®. 

Inch. Dec*. 

Inch. Dec** 

January 

20 .f 2 f 

8. doo 

2 .097 

7 .lyo 

February 

•485 

lo. oyS 

I .203 

I .771 

March 

4- 329 

y. 241 

•93^ 

I .I 2 J 

April 


. 722 

•777 

.039 

May 

•3f3 


5 -290 

1 .087 

June 

I .321 

. 420 

.113 

. 22 d 

July 

,200 



.176 

Auguft 

.018 

2 .700 


.003 

September 

1 .540 

.810 

.Sff 

1 .dSa 

Odober 

.010 

3 *303 

1 .yi2 

6 .doi 

November 

y .181 

2 .6y4 

3 -ofP 

5 .dll 

December 

7 

I .yoo 

6 .y27 

I .882 


I40 .8fi liy ♦fo8|22 .gdflay 


The years 1749 and lyyo, were fuch dry year^ 
that the corn was deftroy’d, and the fruit-trees fuf- 
fer’d much, particularly the peach-trees, the fruit 
either falling to the ground, whilft green, or, if it 
remained longer on the tree, being full of white 
worms. 
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IX. EptiroB of a Letter from Mr. Willem 
Van Hazen to Mr. Philip Miller, F. R. S. 
concerning the ^antity of Rain, which 
fell at Leyden in the Tear 1751. 

ieid Feb. zo,T*XURIN G the courfe of the laft year 
I I7fi> it rain’d no lefs than 163 
lays } and the quantity of rain, 'which fell, was 41 
inches. 


LX. An Account of a double Child, com- 
municated to the Right Honourable the 
Lord Willoughby, of Parham, F, R. F. 
by Thomas Percival Efquire. 


My Lord, 

Rad Feb. 20, ^ BOUT three weeks ago was born a 
. /X remarkable child at Hcbus near 
Middleton. I prefume fomebody or other will fend 
the Royal Society an account of it j but, Iclt that 
fhould not be foon done, be plcafed to accept the in- 
clofed, given me by a neighbouring furgeon. I have 
not myfelf feen it, being confined to my room with 
Ae gout, but am well alTured it is exadl, having fhewn 
it to many, who have, and who all agree it to be right, 
am, my Lord, 


Your Lordfliip’s moil devoted, 

feb. 10, 1752, 

Tho. Percival. 

Fhe 
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The Portraiture of an uncommon Chilf horn January 
lyyi, of the Wife of Richard Tong, uj Hebus 
near Middleton, f Mies from Manchefter in the 
County ofLancafter, 



The child, or children, if they may be fo called, 
are both females. The one is a perfedt healthy- 
lookcd fine girl. The imperfedt one adheres to the 
perfedt one by the cartilago enftformis^ by a carti- 
laginous fubflance 4 inches in circumference. The 
body feems to be of a foft flefliy fubllance of very 
little regularity : it has no head, nor neck, nor any 
refpiration : out of the upper parts of its body come 
out two fliort arms. On tlie right, which is the 
longer, arc 4 fingers, but no thumb on the left, 
which is very fliort, its hand is very deficient, and 
upon it only two fingers. The thighs, legs, and feet, 
are the moft perfed^ tho’ the legs have only one 
bone in them. It has no •vertehra of the back or 

Z % loins 
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loins. The os facrum, as well as the , im- 

perfi.<l'\ly olTificd, All its joints are very rigid and 
ftifF It has no £<nus, but paffc' off its water in the 
natural way Its Jiernttm is very imperfedt ; and it 
has no iJ .ncitla. It feems infcniiblc oi'pain, not 
removing its arms or legs, if laid in an uneafy 
pofture. 


LXI. AnAccofmtef the Pha!nomcna «?/' Elec- 
tricity in vacuo, with fame Ohfervations 
thereupon^ by Mr. Wm, Watfon, jP. R.S. 

To the Royal Society. 

Gentlemen, 

Read Feb. aoj'W'jST a paper I bad the honour to lay be- 
175** fQj.g yQ^ ju January 174.7, which was 
the laft I communicated to you of my own upon the 
fubjedtof eledlricity, and whichhas been fince publilh’cl 
in the ThihJ'Arauf.* ^ I aetjuaintedyou, that I intended 
upon fbme future occafion to lay before you a ferie.s of 
experiments in eledtricity made in vncuo 3 from a 
comparifon of which witli thofe already made in 
open air it did appear, that our atinofpherc, wlu n 
dry, was the agent, by which, with the affiflancc of 
omer eledixics per Je^ we werfe enabled to accumulate 
eleQxicity irl and upon non-eledlrics j that is, to com- 
municate to them a greater quantity of eledlricity 
than thefe bodies naturally have. That, u|K»n the 

removal 


Numb. 485, p. 3t20. 
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removal of the air, the elcdricily did pervade t]:.e 
vacuvn to a confidcraMc diftance, and did manifclc 
Ub cfhdj upon any non-eledric fubftances, which 
did terminate that vacuum j and that by thefc means, 
originally-elcdric bodies, even in their moft perfedl 
flute, put on the appearance of non-eledtrics, by be- 
coming themfelves the condudors of eledricity. 

I had not fo long delayed the illuflration of thefu 
opinions by the experiments, which put me in pof- 
feffion of them, but that I was not only diverted 
therefrom by very various avocations, but dc- 
firous of giving them a ftill greater degree of per- 
fedion, in order to place the above dedudions be- 
yond all controverfy. The executing the apparatus 
ncccllary hereto was not cafily furmounted : I unfuc- 
cefsfully tried feveral artificers, who were not able to 
arrive at the nicety, which I thought ncccflary in the 
conllrudion of my inftruraents. Animated however 
by a late very honourable occafion, and affifted by 
Mr. Smeaton in the completing my apparatus, the 
event fully anfwered what I propofed j although 
from the experiments I had made before the com- 
munication of the above accounts, I was fully con- 
vinced of their truth. I had other opinions indeed, 
which did ftill require a further degree of demon- 
ftration. 

To make thefe experiments fucceed, two things 
were more particularly required j firft, that the in- 
fide of the giaffcs made ufe of fhonld be perfcdlly 
dry 5 and therefore it was neceflary, that their internal 
furface £bou|d be expofed to the wet leathers, ufually 
employed in pneuruatic experiments, as little as might 
pombly be j otherwife» t||e vapours, arifing therefrom 

%% z In 
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in exhaufting, defeated the intent by condu^l’ing 
the eledricity, and thereby preventing its accumu- 
lation. Secondly, the more complete the vticin.m 
was, cfeterh paribus^ the more confidereble were 
the effeds: and here I flionld not do jullice to 
real merit, were I lilent in regard to Mr. bmeaton. 
This gentleman with a genius truly mechanical, 
which enables him to give to fuch philofophical in- 
ftruments, as he executes, a degree of perfedion, 
fcarce to be found elfewhere j this gentleman, I fay, 
has conftruded an air-pump, by which wc are iin- 
power’d to make Boyle’s vacuum^ much more per- 
led than heretofore. By a well-conduded experi- 
ment, which admits of no doubt as to its truth, X 
have feen by this pump the air rarefied to a thoufand 
times its natural Hate j whereas commonly we fcldom 
arrive at above one hundred and fifty. As the pro- 
motion of the mechanic arts is a confiderablc object 
of our excellent inftitution, if this gentleman could 
be prevailed upon to communicate to the Royal 
Society that particular conftrudion of his air-pun\p, 
which enables it to execute fo much more than thofe 
commonly in life, it would not fail to be an accept- 
able prefent : but to return : 

The expel iments treated of in this paper mufl: be 
confidered to have been made in this vacuum. The 
eledrical machine, with its prime condudor, ncctl 
here no paiticular defeription j but that of the glafs, 
in which the vacuum was made, Xhould be more 
minutdy confidered. It confifted of a glafs tube 
nearly three feet in length, and of almofi: three inches 
in diameter. A ring of brafs, exadly fitting this 
tube, was cemented to both, its extremities, into each 

of 
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of which was fcrewed a hollow brafs cap, nearly of an 
heinifphei ical figure. Into the top of one of tliefe caps 
was adapted a brafs box of oiled leathers, through 
which was admitted a flender brafs rod of a length 
fufficient to reach within eight inches of the other 
extremity of the tube. Into the top of the other 
brafs cap was fafiened a brafs rod, like the former, 
only of eight inches in length. Thus the extremity 
of one of thefe brafs rods might at pleafure, with- 
out letting in the air, be made to touch the other ; 
and for the better obferving what difference in effedl 
would arife from an increafe of furfacc, a fmall brafs 
circular plate was made to ferew into each of thefe 
extremities. As the fight of this inftrument will 
convey to you at once a more clear idea than the 
moft accurate defeription, I take the liberty of lay- 
ing it before you. 

The intent of being able to bring the extremities 
of thefe rods near together, and to feparate them 
again to what diftance you pleafed, was, that it 
might without difficulty be determined, whether, 
and to what diftance, the eledrical fluid would ma- 
nifeft itfeif in vacuo, further than in air of the fame 
denfity with the external. 

The tube then thus fitted, and made dry both 
within and without, was placed in a cylinder of brafs, 
of about two inches long, and of a diameter juft fuf- 
ficient to admit the brafs cap before-mentioned j and 
round the rim of this brafs cylinder, to prevent the 
ingrefs of air, was adapted a narrow piece of wet 
leaier. Thefe being placed upon the plate of the 
air-pump, which ftood upon cakes of wax, a piece 
of wire paffed from the prime condudor to the Tong 

braia 
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hr Ah rod, at the other extremity of the tube, and by 
thefe means, upon Ib'tinc; the clcdrica! machine ia 
motion, the long brals lod in t'ic tube was c’cdrilied. 
When t!ie brais piafe at the boftorn of this rod v/aa 
placed near, or even at the clitlancc ofiwo inclies 
f.-oni the piatc of the other i*od, the bruthes oi'" elec- 
trical hre were fecn patfing from the pcripliciy oftbe 
upper plate to that of the lower, and every part of 
tfie air-pump fnapped upon the touch of any oiic 
ftanding upon the floor, and gave the other ufual 
figns of the accumulation of eledtricity. But, as 
thefe plates were made to recede Irom each other, 
this efFedt grew lefs and lefs ; lb that, when they 
were removed five or fix inches from each other, no 
fnaps could be drawn from the alr-puinp j as tJie 
difijpation of 'the eledlric fluid was now as cafy from 
every part of the prime condudtor, as from the upper 
brafs plate in the tube ; but it is to be noted, that 
this diftance is different, as from the weather or other 
circumftances the eledtricity is more or lefs ftrong. 

Upon exliaufiing this tube, and cledtrifing as be- 
fore the air-pump ftill Handing upon cakes of wax, 
the eledtrical fire was not only feen to pafs from 
one plate to the other at the diftance of f inchCvS, 
but the fame effedl enfued at the greateft diftance, 
to which in the tube the brafs plates cimld be drawn. 
Being therefore defirous to fee a farther eftedt, and 
to avail myfclf of the whole length of tins tube, I 
took from the infide of it the fliort btafs rod, to 
which the lower brafs plate was fixed, and faften’d 
this plate at the very bottom of the tube into the 
cap. The confequence was, that the eledtricity, 
meeting with fcarce any refiftance, palled firom me 
4 top 
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top to the bottom of the tube, and elednfcd the air- 
pump as before; and it was a moft delightful fpefta- 
cle, when the room was darkened, to fee the elcdri- 
city in its paffage ; to be able to obferve, not, as in 
the open air, its brufhes or pencils of rays an inch or 
two in length, but here the corufcations were of the 
whole length of the tube between the plates j that 
is to fay, thirty-two inches, and of a bright filver hue. 
Thefe did not immediately diverge as in the open air, 
but frequently, from a bafe apparently flat, divided 
themfelves into lefs and lefs ramifications, and refem- 
bled very much the moft lively corufcations of the 
aurora borealis. 

At other times, when the tube has been exhaufted 
in the moft perfedl manner, the eledricity has been 
feen to pafs between the brafs plates in one continued 
ftream of the fame dimenfions throughout its whole 
length i and this, with a fubfequent obfervation^ 
feems to demonftrate, that the caufe of that very 
powerful repulfion of the particles of eledrical fire 
one to the other, which we fee in open air, is more 
ov/Ing to the refiftance of the air than to any natural 
tendency of the cledricity itfclf ; as wc obferve, that 
the bruflies thereof from blunt bodies, when the 
eledricity is ftrong, diverge fb much, as to form, 
when feen in tire dark, an ahnoft fphcrical figure. 
This figure feems therefore to arife from the eledricity’s 
endeavouring to infiiiuate itfclf between the particles 
of air. The figure, that an claftic fluid of Icfsdcnfity 
muft form, when let loofe, and equably comprefred 
by one more denfe and more elaftic, muft necefiarily 
approach fo that of a fphere. 
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Upon admitting a very Imall quantity of a^rlntotlie 
tube, thefe phaenomcna difajipcarod ; not fo much from 
the fmail quantity of air admitted, as from the vapours, 
which infinuated tliemfelves thcrcvnth.l’hcfc lined the 
Cdes of the glafs, and conducted t'jj cledlricity imper- 
ceptibly from one end of the tube to the other. And 
to ill uftrate farther, that the vapours, and not the air, 
in the fmall quantity admitteu, occalion’d this total 
dilappearing of thefe phaenomena ; upon experiment 
they have &en vifible, though in a lefs perfect de- 
gree, when a much larger quantity of air was omit- 
ted to be exhaufted from the tube. 

Thefe experiments feem to evince, that however 
great the ’uacuum could be made, the cledrical co- 
rufeations would pervade it through its whole length. 

From hence it appears, that our atmofphere, when 
dry, is the agent, by which we are enabled to accu- 
mulate eledtricity upon non-eledlrics ,j as in the expe- 
riment before us, upon the removal of it, the elec- 
tricity paffed off into the floor through a vaemm, 
of the greateft length we have hitherto been able 
to make, became vifible in this vacuum, and ma- 
nifefled itfelf by its elFcds upon the air-pump, 
being the non-eledtric fubftance, which terminated 
that vacuum : whereas, when the air is not taken 
away, the diffipation of the electricity is from every 
part of the prime conductor. We fee here alfo, con- 
trary to what we have found hitlierto, that an ori- 
ginally-electric body, viz. a dry gkfs tube, puts 
on the appearance cf a non-electric, by becoming 
itfelf the conductor of electricity, that is, by its keep- 
ing out the air, and fuffering the electricity to per- 
vade the vacuum. 


How 
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How much foevcr the vacuum, here mad ^ ufe of, 
may exceed that, which is ufually arri ved at, it it. far fr( ,.n 
being a perfect one j and to make one more io, ex- 
cept that of Torricelli, which cannot witliout ditiicuiiy 
be applied to the prefent purpofc, is not very eafy. 
But it appears from the already mentioned experi- 
ments, as well as from a fubfequent one, that the vacii- 
ntn, which we are mafrers of, does not tranfmit the 
electricity fo perfectly as metals and water ; we are 
able to draw fnaps from the prime conductor, an ar- 
gument of fome degree of accumulation, while the 
electricity is paffing through the vacuum. This never 
happens, when metals, ftanding upon the ground, 
touch the prime conductor. As we obfci’ve therefore, 
that the corufeations diverge more or Icfs, in propor- 
tion as there is more or lefs air left in the tube, thi ? 
effect may arife even from the frnall quantity of air 
frill remaining undifeharged, 

I was delirous of knowing, for the farther illuf- 
tration of my propofitions, whether the experiment 
of Leyden could be made through the vacuum. For 
this purpofe I made the before-mention’d exhaufrtd 
tube part of the circuit, fo neceffary to this experi- 
ment. What this circuit is, I have in my former 
communications fo often and fo clearly exemplified, 
that it would be Jieedlefs to repeat it here. You 
know in tliis experiment it is like wife abfolutcly ne • 
cefrary, that the whole quantity, or nearly fo, of the 
accumulated electricity fliould be difeharged in the 
lame inftant of time. Accordingly, upon making 
the experiment, at the infrant of the explofion, you 
faw a mafs of very bright embodied fire juinp from 
one of the brafs plates in the tube to the other ; but 
this did not take place, when one of the plates was 

A a a farther 
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farther dihatit from the other than ten indies. \i 
the diftance was greater, the fire then began to di- 
verge, and lofe part of its force j and this forte di- 
minifhed in proportion to its divergency, which was 
neai'ly as the diflance of tlic two plates. 

The difficulty however of applying the Torricel- 
lian vacuum to thefe experiments has been happily 
got over by the right honourablethc Lord Charles Ca- 
vendifh, our worthy Vice-prefident. This noble lord, 
who to a very complete knowlege of the fciences joins 
that of the arts, and whofe zeal for the promotion of 
true pliilofophy is exceeded by none, has applied it in 
the following manner, and his lordfhip has had tlie 
goodnefs to put his apparatus into my hands. This 
apparatus confifled of a cylindrical glafs tube of about 
three tenths of an inch in diameter, and of feven 
feet and half in length, bent fomewhat like a para- 
bola in fuch a manner, that thirty inches of each of 
its extremities were nearly ftraight, and parallel to 
each other, from which an aich iprung, which was 
likewife of thirty inches This tube was carefully 
fill'd with mercury ; and each of its extremities being 
put into its bafon of mercury, fo much of the mer- 
cury ran out, until, as in cpinmon barometrical 
tubes, it was in equihbrio with the atniofphcrc. 
Each of the balbns containing the mercury was of 
wood, and was fupported by a cylindrical glafs of 
about four inches in diameter, and fix inches in 
length 5 and thefe glafles were faften’d to the bot- 
tom of a fquare wooden frame, fo contrived, as that 
to its top was fufpended by filk lines the tube filled 

•witli 
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with mercury bcfore-mention’d j fo that the whole 
of this apparatus without inconvenience might be 
moved together. The Torricellian then occu- 
pied a rpace of about thirty inches. In making the 
experiment, when the room was darkened, a wire 
from the prime condudor of the common eledrical 
machine communicated witli one of the bafons of 
mercury, and any non-clcdric touching the other 
bafon, while the machine was in motion, the eledri- 
city pervaded the 'vacuum in a continued arch of 
lambent flame, and as far as the eye could follow it, 
without the leaft divergency. 

That the eledricity was not furniflied from the 
glaffcs employed in thefe operations, nor from the 
circumambient air, I have heretofore, in my com- 
munications to you upon this fubjed, erwieavoured to 
evince. I have fhewn, that eledricity is the effed of 
a very fubtil and elaftic fluid, occupying all bodies 
in contact with the terraqueous globe j and that 
every-where, in its natural ftatc, it is of the fame 
degree of denlity and that glafs and other bodies, 
which we denominate eledrics^^r fe, have the power, 
by certain known operations, of taking this fluid 
from one body, and conveying it to another, in a 
quantity fufEcient to be obvious to all our fbnfcs : 
and that, under certain circumftances, it was pofliblc 
to render the eledricity in fome bodies more rare 
than it naturally is, and, by communicating this to 
otlier bodies, to give them an additional quantity, 
and make their eledricity more denfe : and that thefe 
bodies will thus continue until their natural quantity 
is reftored to each ; that is, by thofe, which have 
loft part of theirs, acquiring what they have loft ; 

A a a a and 
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and by thofe, to which more has been conimunicatech 
pai ting with their additional quantity. Both one and 
the other of tliefc is, from the claAicity of the elcdtric 
matter, attempted to be done fi-om tJic ncaivd non- 
eledtric ; and when the air is moirt:, this is foon ac- 
compliihcd, by the circumambient vapours, which 
here may be confidered as preventing in a very great 
degree our attempts to infulate non-eIe6tric bodies. 
But thefe matters I have copioufly treated of in my 
former communications upon this fubjedk *: this fliort 
recapitulation however I thought neceffary, for the 
more eafy illudrating what I propofe to fubjoin j 
and it is upon theie principles that we are able to ac- 
count for the circulation of clcdtricity deferibed in the 
Phihfophical TranfaBions^ Vol. XLIV. p. 740. 

If therefore the before-mention’d principles arc 
true, and if the eledtricity is not furnilhed by the 
globe in its rotation, nor by the air, it ought to be 
vilible in the vacuum of the before- deferibed glafs 
tube, in its ingrefs to the frame of the elciftrifying 
machine, if this machine, and the man who turns 
the wheel thereof, arc fupported by cledtrics per 
and if, during this ojTcration, the cledlricity, as fail 
as furnilhed, is taken off by a byftandcr, or other- 
wife, from tlic prime condudor; as under thofu 
circumftances the vacuum is the only pafliige open to 
its progrefs, and from its clafticity the cledticity 
Should protrude kfelf through it. And from ex- 
periment this is the cafe; for, upon a piece of 
wire being comicded with, the end of the long brafs 

rod,, 
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rod, or with the bra^s cap at the uppe'* extremity of 
that tube and the othei end of the wiic failened to 
ail} part of the fame of the elcdrifying machine, 
and this iafl put in motion, the elcdlrical corufeations 
are feen to pafs as btfoie from one of the brafs 
plates contained in the tube to the other 3 and to con- 
tinue, unlefs the air infinuates idelf, as long as the 
machine is in motion. If, under thefe circunillances, 
the hand of a perfon ftanding upon the floor is 
brought near the Tides of the giafs, the corufeations 
will diredt themfelves that way in great variety of 
forms, extremely curious to behold, But here, as 
in the former experiment, our 'Damum did not con- 
dud: fo perfedly as metals or water j as a perfon, 
Handing upon the floor, and applying his finger to 
the upper brafs cap of the tube, receives a fmart 
ftroke : and this I conceive to arife, from the elec- 
tricity of this brafs being fo much more rarefied, or 
attenuated, than that of the body of the man, ap- 
plying his finger. 

This experiment fliould be made in the middle 
of a large room, and the machine, and man turn- 
ing it, fliould be raifed from the floor at leaf: a foot : 
otherwife the effeds defired will be diminiflied by 
the eledricity being in part furniflicd by the floor to 
the machine. 

To what is here laid down it may be objeded, 
that the eledrical corufeations in the laH experiment 
proceed, not from the floor of the room, as I have 
conjedured, but from the eledricity being, from the 
globe in motion, diffufed at the fame time upon- 
the prime condudor, as well as all over the machine,, 
and which in the lube becomes vifible in its paflage 
4 to- 
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to the jfloor. But it is to be remember’d in this cv- 
periment, that no electricity is perceptible either in 
*oacuo^ or upon any part of the machine, as above- 
mentioned, unlefs at the fame time the prime con- 
ductor is made ufeofj for, without that, there will 
be no diminution of the denfity of the clcCtricity in 
the machine, as the quantity taken from the cuihion 
by the globe in its rotation is returned upon it 
again the next revolution, the cufliion being the firil 
non-eleClric, which offers itfelf: but this I have 
have confider’d at large, as may be fecn in the Phi- 
lofopbical TranfaSliom This experiment therefore, 

in which the electricity is feen, without any preter- 
natural force, pufliing itfelf on through the vactann 
by its own elafticity, in order to maintain the equi- 
librium in the machine, which had lofl part of its 
natural quantity of electricity by the prefent opera- 
tion j this experiment, I fay, I do not fcruplc to 
confider as an experimentum crucis of the truth of 
the doctrines here laid down ; to wit, not only that 
the electricity is furnifli’d by thofe bodies, hitherto 
called non-eleCtrics, and not % the eIcCtrics psr Jk j[ \ 

but 


• Vd. X 1 .V. p. 96. ^ 

9 Sjace the communication of this paper to the Rf)yal Hotiefy 
in Februsry 1752, viz, in the fucceeding fumnicr, th« truth of 
this dodtine is put out of all doubt by the difcoveiy made in 
Fiance, in confequence of Mr. Franklin’s hypothefw, of being 
able, by a proper apparatus, so collcCi: the elcfiricity from the at- 
mofphere during a thunder-florni, and to apply it to the ufii.il ex- 
periments, which demonftrates, that the matter of thuiuhr and 
lightning and that of electricity are one and the fame, 'f'hat the 
electricity did not proceed from theglafs, or other electrics fe, 
as they had been ufually called, I fir« difeover’d in the year J746. 

bee 
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but alfo, that we are able to add to, or take from, that 
quantity of eledtricity, naturally adherent to bodies. 

By what denomination fliall we call this extraor- 
dinary power ? From its effects in thefe operations, 
fliall we call it eledtricity ? From its being a princi- 
ple neither generated nor deftroyed 5 from its being 
every-where and always prefent, and in rcadinefs to 
fhew itfelf in its effedts though latent and unobferved, 
till by fome procefs it is produced into adlion, and! 
rendered vifible j from its penetrating the denfeft and 
hardeft bodies, and its uniting itfelf to them ; and 
from its immenfe velocity j fhall we, wdth Theo- 
phraftus, Boerliaave, Niewentyt, s’Gravefande, and 
other philofophers, call it elementary fire ? Or ihall 
we, from its containing the fubfiance of light and 
fire, and from the extreme fmallnefs of its parts, as 
paffing through mofi: bodies we are acquainted with, 
denominate it, with Homberg and the chemifts, the 
chemical fulphureous principle, which, according to 
the dodtrines of thefe gentlemen, is univerfally dif- 
feminated ? We need not indeed be very follicitous in 
relation to its denomination : certain it is, tliat the 
power we are now treating about is, befidcs others, 
pofiTefled of the properties before mentioned, and 

cannot 


See Phil. Trmif. Vol. XhlV. p<'7i3. — 749, and explained 
further Vol. XLV. p. 95, et feq, and though the electtic mat- 
ter may be taken from the atmofphere during a ftorm of thunder, 
or even when it is only charged with what are ufually called 
thunder-clouds, that is, when the atmofphere is replete with hete- 
rogeneous phloaiftic matter, yet it muft not be confidcred as com- 
ing from pure ary air, which, as I before mentioned, I conceive to 
contain in its natural ftate fcarce any of the elettric matter, and is 
the agent, by which we are enabled to communicate electricity to 
other bodies. 
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cannot but be of very great moment in the fyftcm ol 
the univerfe. 

I am, Gentlemen, with all poffible refped*, 

London, Feb. i2, Your moft obedient humble fervant, 
1752. 

W, Watfon, 


LXII. ^ Letter from Dr. Bevis to Dr. De 
Caftro, F. R. S. containing ExtraBs of 
Father Auguftin Hallerftein’.y afiro 7 iomical 
Obfervatiom made at Pekin, in 1744. and 
i747» 

Read March 5, T AM much obliged to you, Sir, for fiir- 
* X thering F. Aug. Hallcrllciii’s letter to me. 

It informs me, that the inftrument I wrote the delcrip- 
tion and ufc of, was arrived fafe at Pekin. Acconiing 
to that milTionary’s requeft, I have carefully lor^kccl 
over the obfervations he fent to Dr. Siuichci! at 
Paris, to be communicated to the Royal Society 
through your hands. They arc comparifons of all 
the planets with known fix’d fiars taken in the 
jefuit’s College at Pekin, in 1746 and 1747, with a 
well-adjufted pendulum-clod^ and a micrometer j 
and appeartome to have been done withjudgmcnt and 

accuracy 
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ftccarac^j fo as, in my humble opinion, to merit 
the Royal Society’s coiiiideration. I am. 


Feb. i8, 1751. 


Dear Sir, 

Your obliged and 
moft obedient fervant, 

J, Bcvis. 


Obfervationes Luna 1747. 

J AN. I, mane, mox a media node, obfervata occu! 
tatio reguli (Bay ee a) ut lequitur. 


4<> o luna alta circ. fp® capta ejus diameter 3 1 48 
yy 29 dift. a a a limbo lucid, propiore iuiiaByi,8 37 


23 

35 

49 

o 


35 

49 

53 

10 


diftantia ejufdem ab eodem 


16 44J 


37 

,^3 


^5 

li 

2Q 

44 


3 a a immerlit poft limbum lunse lucidura 
in linea reda duda per Grimaldi mediura, 
etCopernici limbum fuperiorem (iitu redo; 
obfervata emerfio tubo 10 ped. 

15 a a emerfit de fub lun® limb, obfcuro in 
linea reda per limb, fupc iorem Grimaldi, 
et inferiorera Copernici (fitu credo) obfer- 
vata emerfio una fimul tubis 10 et y ped, 
Bbb ay 
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a f 19 dift. at a a limb, remotiorc lucid. luna: 3 f 27 
30 12 dift. cjufdem ab eodcm 37 37 

35) 56 a a in horario 

42 23 lunJE limb, rcmotior lucidns in Iiorario, crat- 
que a a borcabor limbo aiiili ino bina' 34 3 

61^ o capta rurfum diameter luna? 3 1 40 alta circ. 

43 °- 

Jan. 28. vefp. comparata luna cum ftclla ^ si, qu® 
a luna occultata fuerat, fed immcrfio quidem vidcri 
non potuit, luna poft tedum templi adhucduni 
latente, itaque 

9 ^9 f 7 cmerfit Mia de fub parte obfeura lunae, turn 
vero 

34 42 ^ ill horario 

36 40 limb, lucid, lunae rcmotior oitivus in horar. 
eratque p borealior limbo auftrino remofioro 
lunas 2S> 29 

porro diameter luna: per oblivionem non 
adnotata eil. 

Feb. 2f, vefp. comparata luna cum Regulo five et 
SI, quern ilia quidem tcxcrat, led neque imnieriio 
vifa neque emerfio, luna poft tedum tompU la- 
tente j limul autem ac apparuit, 

6 42 74 <» St in Jiorario 
^ o margo occidiuis Iun.i‘ in lu»r:irio 
47 yd maaik Ari/larchus in hurar. auftraliori 

^__ftelias« o la 

3 2 difFerentaa temporar. ftclla: a ab Ariftarcho 
/ 26 capta diametor lunae 32 4 

42 3 P a SI hi horar. accufitts in eodcm parallclo 
cum limbo luna, dum is poftea circa hora- 
rium eftet 

47 28 Ariftarch. in horar. anftral, ftellaeta 13 6 

Cum 
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Cum ergo y** 47' - 8 '' As: (larch, cffet auftralior 
ftclkaa 1?' niiargo autcm boreus luncc, duui 
lipjus centrum circa horarium effet, eundem prsccilb 
paiaatlum decurrerct, quern dccurrcrat flella « si H- 
qret Ariilarchum margine boreo lunac auHraliorcm 
fiiLlc itidem 13' 6 ''. Erat autcm idem Ariftarchus 
orientalior margine occiduo lunsc fC penduli ; 
lilnc facile erit appulfum centri lunae ad horarium 
eruerc, habita jam diametro lunsc 32' 4''. 

Tempora quod attinct harum operationuin, corri- 
genda funt fingula, demendo i' 38" penduli. Toti- 
dem cnim anticipaffe fequenti meridic compertum 
eft. 

Cbfervationes aftronomicse habitse Pekini in 
Collegio S, J. 

Obfervatio h 1745. 

h / // o * If 

Nov. 28 mane 5 20 4p hoccidentaliorin^ 030 

borealior 40 2 


2p 

y 44 0 borealior in 

37 3<5 


diftabat ab eadem 

37 74 


Obfervat. % 174(5. 

Jul. 1 3 vefp. 8 o o Tfr Occident. « Ophiuc. 012 32 


borealior ' ^3 33 

8 I y o diftans ab 43 

Aug. 2y 8 o o orientalior &> 0130 

borealior o 4<f 

diftans ab » ^ f7 

26 7 18 oV orientalior « 061 

borealior 0 o 

dift. y aS 

Bbb a Aug. 
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i t /r 9 f t\ 

Aug.28 8 If o It occidentalior w o 47 21 

borealior If 17 

3p 8 1 f o V occidentaliof *> o 48 f5 

borealior if 18 

% pene ftationarius dift. 48 20 

Aug. 4 p o o It occidentalior w o 4p 38 

borealior 14 5 

dift. 49 30 

f 8 o o “U occidentalior & o 4p 8 

borealior * 3 39 

dift. 48 1 o 

Obfervationes d i74(j. 

Sept. 2p mane f o o d orientaliora 02148 

borealior 4f fj 

' dift, fo p 

Nov. 14 mane 4 fp fdd* orien£^or|8 o 49 38 

borealior 3f ip 

2f 4 8 13 d occidentalior » ’’I o 41 7 

borealior 33 4* 

dift. f3 If 

Dec. 29 5 12 12 d occidental. 6*^ c 20 3 

borealior 6 p 


Obfervationes 5.. 

Novifve^.fi f o 2 occidentalior ftella 

quadamignota o 3f jf 
eaque borealior 718 
6 18' ignotaheri occiden- 

wbr quam p ^ 54 5'3 

eaqiK wreaHoF 7 18 

Nov. 
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ff 

Nov. 7 5* fi 41 9 occidentaliof f * f if 20 

i elong. max. vefp. et borealior ^3 ff 

8 f 54 If * occidentalior ^ 4 23 13 

9 lat. max. auft. et borealior 14 74 

II- 5 58 JO 9 ooddentalior ^ i? o jo 38 

borealior 21. f 


Obfervatio 5 i'r 4 ^. 

Dec. lovefp. j 27 47 occidentalior ■v|. 6 ip ^ 

borealior 14 ji 

Sedet base unica obfervatio fubdubia. 

Obfervationes b 1747. 

Jan. 2 mane 3 o 8 b occidentalior in ^ 2 37 

auftralior if 33 

Feb. 3 mane 1 48 20 ^ occidentalior 91 ’’I 2 38 41 

et borealior 12 13 

4. 19 25 ^ occidentalior95'^ 2 38 41 

borealior 12 13 

j 14 8 b occidentalior 9 j 2 38 26 
borealior 12 4<» 

"b itaque jam retrogradus 

Apr.,j mane 4 40 29 b orientalior in ’’I i 1 1 57 

borealior 40 9 

8 4 25 34 ^ orientalior in ’’I o jS 35 

borealior 4f 20 

Tb prope ^ ® cum. max. lat. bor. 

Jun. 2ivefp.8 ij 19^ Occident. I (74 ’H.) b 18 33 

auftralior 28 17 

38’ 10 dift. 33 fi 

Jun, 
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% 0 ft ' 9 f ff 

Jun.S4 8 21 21 ^ occidental. 74^ o 18 55 

aufiralior 2 ^ 3 

3jr 8 47 X3 ^ occidentalior74’''i o 18 48 

auilrolior ' 29 I<S 

itaque uire<a:us 

Jill. 23 82 33 orientalior 74 o 20 25: 

et auftralior 53 i 


Obfervationes "U 1747. 

Feb. 3 mane 6 6 48 occidentalior 28 gt o 31 f 

et auftralior 31 3® 

dift. _ 32 35 

5 3 P 38 occidentalior j/ ^ o 17 47 
auftralior o ^8 

38 5 37 2^ V orientalior 0 ^ 0123 

auftralior 47 f 

Obfervationes <? 1747. 

Jan. 5 mane 3 20 8 <? occidentalior in ^ o 24 4 

borealior 14 28 

6 3 13 17 ^ occidentalior in ^ o 4 31 

borealior 3 3 * 

Feb. 15 5 43 4(3 ^ orientalior 061 

auftralior xi 33 

cum max. lat. boreal. 

Apr. 30 mane 3 fi id* orientalior o 10 32 

' borealior IJ 22 

vefper $ 9 S ^ occidentalior <» « o. 515 
borealior 20 30 

Man I mane 3 55 o df occidentalior « s® o 12 17 

borealior ^^44 

i3veft).8 i<$ 24^ occidentalior jg, 4 28 44 

MaU 
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^ f % I tt 

Maii 13 ^ prope ^ auftralior ^8 4 

j6 7 44 2a ^ occidentalior jtt tf» 7 27 54 
auftralior 26 34 

Jun. 10 vefp. 8 2i 17 S occid. Xm 2 ip 

auftralior 4f 

Odt. 27 vefp. (J 7 14 occidentalior x f 4 > 39 4 'f 

borealior 12 18 

Dec. 3 1 vefp. 6 7 13 <? Occident, o- as o 74 8 

auflralior ^ 35 


Obfervationes 9 1747. 

Jan. 8 vefp. 741 20 2 orientalior i 4 41 

auflralior 23 32 

Mar. f mane f 43 3^ 2 Occident. /3 o 13 32 

auflralior *22 51 


Obfervationes 1 ? 1747* 


id mane 6 4 42 2 occidentalior 

7 43 


borealior 

24 13 

19 

f 18 5 occidentalior 1 

f 49 13 

auflralior 

2 38 

23 

6 3 5 5 occidentalior^^ 

2 8 3d 

auflralior 

33 34 

24 

d 7 32 occidentalior I'*' 

I 4 4£ 

auflralior 

40 7 

2f 

f 18 2 occidentalior 

0 2 47 

auflralior 

47 24 


57 18 did. a^^ 

47 39 

2d 

d 18 37 orientalior 

I id 12 


auilralia: 

7a i 
Jan, 
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t t 1/ • f n 

Jan. z6 6 2d 3 f 5 occidentaliof o 26 49 

et auftralior lo 28 

31 jrd diftans ab eadem 26 fz 


Congreflbs planetarum obfervati 1747. 

Jan. 13 mane 2 5 1 74^ in horario 

fz 43 d in horar. auftral. 47 a 

Dec..dvefp. 3 34 34*^ immerfit totaliter 

fub limb. obfc. ^ 
dill, a cornu bon 13 28 

turn lunae diam. 32 53 

6 4,6 2<3' emerlit de fub (T dift. 29 24 
a cornu boreo ejufdem. 


LXIIL ExtraBs of fever al Letters of Mor- 
dach Mackenzie, M D. concerning the 
Plague at GjnftantinopJe. 

Dr. Ciephane, E. R. S. to the Rev, Mr. Birch, 
Seer. R, S. 

SIR, Golden-Square, Feb. 25, 1752. 

Read March 5. T~^ EFORE I tranfcribe my friend Dr. 

iJ Mackenzie’s letters relating to the 
late plague at Conftantinople, it may not perhaps be 
improper to mention a few particulars concerning the 
plague in general, as I find them fcatter’d up and 
down his former letters to me on that fabjed. 


In 



In a letter dated March 24, 1749, he obierves, 
that, in his time, the plague, whether at Conftanti- 
nople, Smyrna, or any other part of the Levant, has 
been moftly fporadic, feldom epidemical. That there* 
fore the articles in our news-papers, which lb often 
mention the plague 1 aging violently, are aimoft always 
falfe. 

At Conftantinople, and all over the Eaft, people, 
he fays, Ihun the plague, and the infedfed, as much 
as we do } and every body, phyficians as well as others, 
who have been with the lick, or in places infedled, 
are all obliged to perform forty days quarantine. 

The Armenians andpriefts are the only people, who 
attend them ; and they only to give them necelTaries 
at a diftance, or to perform the laft fundtions of the 
church ; and this the prieft is obliged to do by his 
religion. 

The European plagues are much more violent 
than the eafternj thofe beirig really the Thucydidian, 
which fweep all away j while thefe are only gentle 
corredtions to put us in mind of mortality. 

The dodlor, in another letter, finds fault with the 
method ufed in England to prevent infedtion by fhip- 
ping 5 “ for, to what purpofe (fays he) keep fhips 
“ in Sandgate-Creek for weeks, and even months, 
" without landing and ferening the goods ? I hope 

you will allow, there is little to be feared fiom the 
“ bodies of men, who get in gooJhealth from Smyrna 
“ to England, which voyage is feldom performed in 
" lefs than 7 or 8 weeks j which I prefume will be 
“ thought too long for infedtion to remain in the 
“ blood without producing fome effedl. Wherefore, 
“ as all the danger is from the goods or cargo, greater 

C c c “ care 
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" care ought to be taken of this, and lefs of the men* 
“ Your nation differs much from Italy or Marfeillcs, 
“ where a fliip may, and often does, arrive in eight 
“ days ; ftJi' which realbn, tho’ it be neceflary to look 
“ afcer the men, as well as the goods, ftill however 
“ they make a great d ftindtion. You make none.” 

It is obfervable, that from the beginning to the 
futui or acme of the difeafe, they almoft all die ; 
afterwards its violence begins to abate, and about the 
end of the feafon mod people recover. 

The fyraptoms of the diiiemper are chiefly > irre- 
gular fits of heat and cold j fltiverings j violent head- 
ach, and Teachings, for the firfl; three or four days j 
great anxiety about the fracordia^ ^c. both before 
and after the eruptions j a wild flaring countenance j 
fweats for the moft part about the head and breafl: 
only, at the fame time the extremities cold j a dry 
parched yellow-furred tongue. The more violent 
thofe fymptoms are, tlie greater the danger ; et e con- 
tra. Some are delirious, and raving; others to a 
great degree flupid and dull : both thefe are fatal ap- 
pearances. Some die in y or 6 days ; feme outlive 
20 days, and then die : fome walk the flreets for 
many da . s, and afterwards die. Bleeding at the nofe 
is reckoned a falutary fign. 

A fwelling in the throat is a common iymptom ; 
for which if you bleed, it proves almofl always fatal : 
far it is fo far from abating this fymptom, that after 
it a greater difficulty of breathing enfues, and the 
patient feldom fundves it above 3 or 4 hours. 

The phyfical writers are divided as to the expedi- 
ency of bleeding in the plague, fome contending for 
it warmly, others as warmly condemning it. The 

dodor 
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fTodor diftingulilies between the different ftages of the 
diffemper, and fays, that as in the beginning, during 
the ebullition, bleeding may be of fome fervice, fo 
when the difeafe is advanced, and efpeciaUy after tho 
eruptions, it will prove fatal, a^ well as purging, or 
anv other V'olent evacuation. 

A moderate diaphorefis ought always to be kept up. 
To the buboes, parotides, they commonly 
apply a roafted fig with fome white fug r powder’d : 
and this they reckon the beft fuppurative. 

They do not open the tumors, but leave them to 
break of themfelves. 

They give the fick cold water to drink, and order 
the cool regimen quite thro’ the diftemper. 

Copy of Dr. Mackenzie'^ firji Letter concerning the 
late Plague at Conflantinople, 

Conftantinople, July 23, 1751. 

“ T T TE have at prefent the moft violent plague, 
VV that has been at Conftantinople in my 
“ time, by all reports; for I know nothing of 
“ it, as I live at the mouth of the Black Sea 
for fecuiity; but, as I am informed, ftw or 
none efcape ; which Ihews, that the malignity 
“ is not yet come to its ftate. They are all taken 
" the fame wa)^, with a fliivering, and vomiting, a 
violent head-ach, thirft and fever, of which they 
** die the third or fourth day, rather in a ftupor 
than a delirium; and fuch, as have the misfor- 
“ tune to be near the infedted perfon, are taken in 
“ feven or eight days, tho’ there are already many 
“ inftances to the contrary- I prefume many die 

C c c 2 “of 
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“ of other difeafcs, which are all laid to the account 
“ of the plague j for there is no other mentioned at 
“ prefent, and there is a very great confternation 
among the people. The Greeks and Armenians 
fuffer moil, next to them the Jews, The Turks 
“ fuffer lefs in proportion than, other nations. The 
“ Franks have hitherto efcaped, excepting one Jefuit 
“ prieft, who waited on the Chriftian flaves of the 
grand fignor’s bagnio, and died three days ago.” 

Dr. Mackenzie to £)r. Clephane, F. R. S4 

Dear Sir, Gonftantinople, Nov. 23. 1751. 
Read March 5, TRECEIVED yours of the 9 of Septem- 
X her on the 23 of Odober laft ; and 
had it arrived 24, hours fooner, I had been very ex- 
peditious in anfwering : but as a courier goes to Vi- 
enna from Gonftantinople but once in a month, the 
24 hours your letter came fliort, make almoft a 
month’s difference. 

You are pleafed to ask me, if we can account 
from any apparent caufes for the prefent violence of 
the plague ? To which I anfwcr, that, during the 
twenty long years I have lived in this country, here 
and at Smyrna, there has fcarcely been a year, ex- 
cepting three, in which the plague did not threaten 
more or lefs ; and in all that interval I obferved no 
other difference in the feafons, than that the winters 
might begin more early, and continue fomewhat 
longer, and with greater rigour j tho’, by my ther- 
mometers, this difference never exceeded f oi* 6 
degrees j which is no great difference here, where 

the 
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the fouth and north winds make a difference of 1 5- to 
30 degrees in 34 hours : fo that I can’t fee any other 
apparent caufe of the virulency of the dife^e this 
year, befides the occafion of greater communication. 
In the months of February, March, April, and May 
laft, the diftempcr was fo ftrong at Cairo, as appears 
by letters from the Englifh conful there, that no 
doors were open’d for three months. In the mean 
time there arrived here in May laft four fhips loaden 
with Cairo goods; which goods and men being landed, 
fpread the infedtion over all the city at once, after 
which, one convey’d it to another by contadt. 

The only apparent caufe of the virulency in this 
cafe is, four fhips arriving from Cairo, inftead of 
one or two, at the fame time; and if you pleafe,you 
may add to this fome little difference of the feafons, 
mention’d in my letter to Dr. Mead, and a greater 
quantity of cucumbers, melons, and fruit, than ufual, 
upon which the poorer fort of people feed. 

However I don’t believe the number of the dead 
any- ways equal to common report, for the reafons 
following : 

The Turks have no bills of mortality, but they 
reckon, that in and about Conftantinople there are 
confumed daily 20,000 killows of flour. Every 
killow is reckon’d to weigh 20 oques, and every 
oque is equal to 400 drachms, and 160 drachms 
thought fufficient for a perfon for 24 hours, or one 
complete day, taking men, women, and children 
' together. Wherefore one killow makes bread enough 
for fo perfons pet- day ; but the confumption of l«read 
in the months of July, Auguft, and September, was 
2000 killow^ fhort : from which it is concluded, that 

3000 
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3000 X 5° = 150,000 muft have died of the plague» 
without making any allowance for the great number 
of people, that run away to Prufa, Nicomedia, 
Adrianople, the iilands, and fuch as muft have died 
of othqr dilbafes in three months in a populous city 
of a million of fouls, by the calculation of 20,000 
kiilows per day. 

The ficknefs began vary violent, which ftruck a 
panic in all ranks and degrees of people, caufing 
many to remove their quarters j and even the better 
fort of Turks themfelves ufed greater precaution than 
ufual ; by which means there were but two of their 
great men died ; ’tis faid, four of the grand fignor’s 
ladies diedj but this wants confirmation. Thus far I 
can afliire you, that in the village where we lived, there 
died only fixty perfons of the plague; and in the 
year 174.0, which made no noife, there died in the 
fame village of it 49 perfons. The French ambaf- 
fador's palace next door to us in the village was in- 
fefted j becaufe five of his people went at midnight 
to a bawdy-houfe, where the father Demetry, the 
mother and daughter, at the fame time had the plague, 
and died of it afterwards all three ; fo that two of his 
excellency’s fervants were infedted by them, one of 
whom died, and the other recover’d, and is ftill liv- 
ing, after taking a vomit, fbme dofes of the bark 
mix’d with fn^e-root and Venice-treacle, by my 
advice. 

Next I muft ob>ferve to you, that there are two 
•vulgar errors, with regard to the plague, efta- 
blifli’d in this couney. They fay, that a plague 
which begins early, ends foon ; which is falfe j for, 
in the year 1737, plague began at Smyrna the 
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1 5 of February (by means of a veflel, which con- 
vey’d it to Candia, as was faid) pretty hot, fo that 
all the houfes in Frank-ftreet were fhut up in Febru- 
ary j and it continued till the latter end of November. 

Another vulgar error is, that the heat kills the 
plague at Smyrna, and the cold at Conftantinople ; 
which is very true with regard to Conftantinople, 
but very faife with regard to Smyrna : for proof look 
back to the year 1735, when the vigour of the ma- 
lady fhew’d itfelf moft in the months of June and 
July, tho’ fo very hot, that feme people were faid to 
die of the heat in going from the town to the villages 
near it : fo that it is very certain the heat does not 
kill the plague at Smyrna, as is generally thought and 
faid. 

I am ibmewhat furprifed to find there fhould be a 
general quarantine order’d in Holland, where there 
has been none fince I have been in Turkyj and 
more particularly, fince there is not the leaft appear- 
ance, or even fulpicion, of ficknefs at any other fcale 
inTurky, excepting that of Conftantinople j where, 
by the by, there does not appear a Dutch fliip once 
in three years. 


Dr. Mackenzie fo Dr, Mead, F. R. S, 

SIR, 

ReadMarch 19, P | AHI S is the only fummer fince I 
*752* jj2ve been in Turky that I can 

fay we have been without any plague. The air was 
very temperate, no heavy rains, high winds atN.E. 
from which point our Etefian winds blow, commonly 

called 
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called milhem in the Turkifh language. Fruits have 
not been fo plenty, or of fuch a good quality as 
ufual : few fevers of the intermittent kind, but not fo 
regular as ufual in their lymptoms j for they were 
feldom attended with any head-ach, the tongue not 
much charg’d, and the urine feldom made any fedi- 
ment of the lateritious kind ; and if they were not 
taken in time, a yellow jaundice came upon them the 
fixth or fcventh day j and in the beginning of the 
fever, the patient feldom vomited byie as ulual, but 
rather a pituitous matter. 

I have the honour of being, 


Conflandnople, 0&. 29, 
1750. 


-SIR, 

Your moft obedient, and 
moll obliged humble fervant, 

Mordach Mackenzie. 


Dr. Mackenzie to Dr. Mead. 

SIR, 

HeadMMch lad, which I had the honour of 

1752. ji^ ^ writing you, accompanying feme 
medals and intaglio’s, went by the Thames in Odo- 
ber 17 fo, I have fent by the Bofphorus, Capt. Kcn- 
nard, a fmall box, with full diredion, containing 50 
medals, four intaglia’s, one Bafilidian amulet, or 
-fffi<i)vha.KikiaY , witli 20A0M0.V suzoN cut upon it. He 

has 
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has iikewife on board a ftone, with an infcription, 
and three figures, viz. a mother, and two fons, of 
whom fhe takes leave at a funeral repaft. The figures 
of the two fons a''e fomewhat damag’d j but the 
mother, with a palla covering her head and body, 
the chair without a back, or rather a ftool with a 
cufhion upon the feat, and the three-footed table, at 
which they fit, are very complete, and well preferved, 
as like wife the infcription. 

We have had laft fummer the moft violent plague, 
that has been in this country (as it is thought) for the 
twenty years, which I have lived in it. Some fay, that 
I f 0,000 fouls have died of it in five months j but it 
is impoffible to determine the number, as the Turks 
keep no regifters of fuch as die of this or any other 
malady. 

The winter began laft year very early in Kovem- 
ber. About the beginning of January the fmall-pox 
was very frequent, but not moical ; being for the moft 
part of the diftiinft kind, f: continued to tl.e latter 
end o'^h'^arch 1751 , when malignant fevers began, 
and continued till the niidd’e of Mav, when four 
ftiips arrived from Cairo with the plague on board. 
They no fooncr landed tlicir goods and men, than it 
began to fpread among the iniiabieants, and got to a 
great pitch by the 10 of June, and extended more 
and more daily, till the middle of Auguft j \vhen, 
after a deluge of rain, thunder, and lightning, it was 
much abated j but it recover’d its ftrength again about 
the beginniiig (ft' September, wbicli it retain’d till the 
middle of Odluber, when, after feme fitow, and cold 
weather, it intirely ceas’d, and we arc now under no 
apprehenfion from it for this winter. ’Tis true, Jbme 

D d d accidents 
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accidents may happen in houfes, which were once 
infeded, and not well purided, all winter long : but 
thefe are ib rare, that they deferve little or no atten- 
tion. 

I remember to have had the honour of writing to you 
my fentiments of this di/lempcr fome years ago j and 
from all the obfervation I could make in the interval, 
I have no reafon to change my opinion, viz. that 
it is brought from Cairo commonly 5 and that when 
once a houfe or fliip is infeded, it is very difficult to 
eradicate the anmalcula.ffemina, effiuvia., miqfmata^ or 
whatever name is proper for the reliques or remains 
of it, which getting once into a ntdm, lodge there, 
condens’d by the cold during the winter, and when 
rarefied by a certain degree of heat, they ad upon 
bodies, which have a difpofition, as women and chil- 
dren moftly, and fo fpread by contad only, without 
communicating any malignancy to the ambient air. 
Otherwife very few could efcape j whereas we found 
this laft time, and upon all fuch occafions, that who- 
ever kept their doors fhut, run no rifque, even if 
the plague were in the next houfe and the contad 
was eafily trac’d in all the accidents, which happen’d 
among the Franks. Comte Caftellane had, for three 
years running, perfons attack’d in the fame room, in 
the months of July and Augiid, notwithftanding all 
poffible precaution us’d in cleanling die room, and 
even white-wafhing it. At lad, by my own advice 
to his excellency, grounded upon the above tlieory,. 
he built a flight counter-wall ; fince which there has 
been no accident in that room, now five years ago. 

I could give fo many fuch examples, as delnffare 
valemt Fabium,. 


The 
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The patients were this year fick at ftomach, and 
troubled with vomiting and naufea’s for three or four 
days after they were infected, and before the eruption, 
of the buboes, carbuncles, or tokens j and in about 
four days more after the eruptions they died, or 
ihew’d good fymptoms of recovery j fuch as, the 
fever, with all its fymptoms, decrealing; the eruptions 
tending to maturation and fuppuration , the naufea 
ceas'd, and fome appetite beginning. 

I refer you to my letter to Dr. Clephane, for 
more upon this fubjed, and have the honour of be- 
ing with the moft profound refpedfc, 

SIR, 


Conftantinople, Nov. 23, 
1751. 


Your moft obedient 

humble fervant. 


Mordach Mackenzie, 


2n2IM02 A2nA2IA2 nPOS^IAHS 
XAIPE. MAPKOS ASnASIAS HPOStlAHS 
XAIPE. 
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LX IV. Aait.ll :nie of tic Fifty Plants fro,/i 
Chelfea Garden, prf.itcd to the Royal 
Society by ihe worfeippiL Cchipany of Apo- 
thecaries for the Tear 1*751, p:irjua?it to 
the DireBion of fir Hiug Sloane, Bart. 
Med. Reg. Soc. Reg. nuper Preefes ; by 
John Wilmer, M. D. clarijfim. Societal. 
Pharmaceut. Londinenf. Soc. Hort. ChelC 
PruefeB. &' PrceleB. Botati. 

Read March 15, X DONIS fylveftris flore luteo, 

jCa. foliis longioribus C. B, 17S. 
1^52 Alth$a frutefeens Lufitanica folio rotundiori 
undulato. Tourn. 

1453 Anonis vifeofa fpinis carens lutea major. C. B. P. 

1454 Afpalathus frutefeens minor anguftifolius cort. 

aureo. Amm. 

145'f Afl.'irifcus frutefeens leueoii foliis, viridibus et 
fplendcnt. H. E. 

1456 Bulbocodium erocifolium, flore parvo violaceo 
T. Cor. fo. 

145'/ Carduus eanefeens, aculeis flavefeentibus muni- 
tus. Boerh. 

145'8 Catanance quorundam. Lugd. i ipo. 

1459 Ceratocephalus Virgin, tripteris foliis laevibusj 

flore luteo radiato. Vaill. 

1460 Chondrillaviminea. J, B. 2. 1021. 

1461 Claytonia Linnaei. 

1462 Corona fclis altiffima Vofacan didla. Vaill. 
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1463 Cruciata Alpina latiiolia Iffivis. Toiun. ii^. 

1464 Cyclamen hyeme et veie florens Perficum dic- 

tum. H. Reg. Par. 

146 f C) tifus Canarienf. microphyllos anguft. prorfus 
incanus. Pluk. Phyt. 

14,66 Erigeron ibliis inferioribus dentato-laciniat, 
fuperioribus integris. Lin. 

1467 Eryngium yuccie foliis fpinis tenellis, hincinde 
marginibus appofitis. 

14^8 Euonymus Novi Belgii, corni feminae foliis. 
Hort. Amft. 86. 

1469 Gallium arvenfe flore coeruleo. Inll. R.H. 

1470 Globularia vulgaris. Tourn. 466. 

1471 Helianthemum faxatile, foliis et caulibus in- 

canis Apennini mont. Ment. 

1472 Jacea foliis cichoraceis villofis altiffinia, floribus 

alb. et purp. T. 44*1-. 

1473 Jacobaea Afric. frutefcens, foliis inciiis et lubtus 

cineraceis. Cora. Raii. 

J474 Iris pal uft. lutea, feu acorus adulterinus. J. B. 
2. 732. Off, 249. 

1475 Lavendula Canarienfis, fpica multiplici ccerulea. 

Pluk. Phyt. 

1476 Limonium jEgyptiacum lignofum, halimi folio. 

D. Juffieu. 

1477 Linaria purpurea major odorata. C. B. 213. 

1478 Malpighia latiore folio fubrotundoj frudtuma- 

jore. Plum. 

1479 Menyanthes paluftre et triphyllum. T. 117. 

Off. 493. 

1480 Napasa Linnsei. 

1481 Nafturtium orient, fol. inferiorib. millefolium, 

fuperioribus perfoliatam referentibus. T.214. 

1482 
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Ocymum Zeylanicum perenne firutefcens, foL 
Calaminth. Boerh. 

14 , 8 ? Ofteofpermum fpinis ramofis. Linn. Hoit. 
^ Cliff. 

14.84. Oxys bulbofa African, rotundifol. flor. purp. 
amplis. H. Amft. f. 21. 

1485* Folium maritimum fupinum Venetum. C.B. 
221. 

1486 Polygala Africana firutefcens, buxi folio, maxi- 

mo flore. Olden. 

1487 Punica, flore pleno majore. T. 636. OfHc. 

1488 Sambucus racemofa rubra. C. B. 4y6. Off. 

424. 

148P Scabiofa flrellata, fol. non diflecto. Tourn. 

1490 Scabiofa ftellata minima. C. B. P. 

1491 Scrophularia orient chryfanthemi fol. fl. mi- 

nimo vaiiegat. T. Cor. 

1492 Sicyoides American, fructu echinato, fol. an- 

gulatis. T 103, 

1493 Sida fol. crenatis, infeiuoribus cordatis obtufis 

fuperioribus acuminatis. 

1 494 Solanum Bahamenfe papas floribus. Hort. Bit. 
1 49 y Tanacetum Afi ican. fruticans multiflorum, &c. 

Com. H. Amft. 

1496 Thymbra legitima. Cluf. Hift. 3 y8. 

1497 Thymbra Sancti Juliani, five fatureia vera. Lo- 

bel. Tc. 425. 

1498 Verbena urticae foliis Canadenfis. Cornut. 

1499 Virga autea fol. latioribus in fummis virgis albis 

fpicatim difpofitis. 

lyoo Xeranthcmum flore pleno purpureo majore. 
Hort. L, 

LXV. 
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LXV. An Account of Dr. Bianchiiii’f Re- 
cueil d’experiences fakes a Venife fur le 
medicine eledriquej hy Mr. William 
Watfon, ER.S. 

To the Royal Society. 

Gentlemen, 

Read March 12, A BOUT the clofe of lall fummer, 
1752. X"\_our worthy member the Abbe I "ol- 
let of Paris tranfmitted, as a prefentto the Society, a 
treatife, intituled, Recueil d'experiejices faites a Ve- 
nife fur la medicine eleSlrigue, par quelques amateurs 
de phyfique^ public par M. Fortunat Bianchint^ 
doBeur et prcfejjeur en medicine^ et traduit de I' If alien 
pour fervir de correBij a la lettre fur I’eleBricite me- 
dic ale, This treatife, from the misfortune which we 
labour under from the prefent bad ftate of health of our 
excellent prefident, to whom it was fent, has not as 
yet been prefented in form to the Society ; but as 
you have already much interefted yourfelves in invef- 
tigating the truth of the facts, which occafioned this 
publication, I take the liberty, from a copy thereof 
fent me at the feme time by my kind friend and cor- 
rei'pondent the Abbe Nollet, to lay before you a fhort 
account thereof. This indeed may be now thought 
lefs necefiary* as, fince the Abbe’s journey to Italy, 
and our want of fuccefs here in our attempts to do 
the like, every body has confidcr’d what the Italians 
printed upon the tranfmifSon of odours thro’ the 
pores of glafs, and upon the fubject of medical 

electricity. 
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eledlricity, as too hafty a publication. Mr. Winkler 
however fiom Leipfic fent to the Society, long fince 
thefe publications, fome tubes and globes, which he 
faid had tranfmitted odours from eledlrifing. What 
he conjedured the giafles would do, fell infinitely 
iliort of what he firft gave out j but even af er the 
mod: careful trials, and complying with his inilruc- 
tions moft fcrupulouily, we were difappoinied in our 
expedations. 1 made no doubt therefore, but that 
the Society would be glad to be informed of what 
had refulted from the fame inquiries elfe where j and 
thefe are the fubject of the treatife in queftion. 

The experiments were ma ie by Dr Bianchini, af- 
lifted by icveral curious' and learned men, who fre- 
quently affembled for that purpofe. Th^ fo gentle- 
men, ftruck with what had been publiflied in j Na- 
tion to medical electricity, and not being able to fe • 
parate what was true from among fuch a number of 
witnelTes fo directly oppofiagcacli other, deicrraincd 
to be guided by the reiult of their own experiments j 
and it was by this troublefome, though of ail 
the moil fnre way, that tlicy have learned (o reject a 
greet m mber of w'hathad been publillicd as i'atir r.nd 
whii^h the* love of the marvellous in foinc, and se- 
dulity in odiai-.s, had contributed to render ianious 
in very ilifunt eountries. Ihudiig been inlornud 
ihcmielvcs of what was to be depended upon in tlvJb 
matters, tJicy then fet about to give others the (unic 
inlbimatioiij and this occalioncd the prefent work, 
where wc find elccifivc experiments upon every cpi.'- 
ilion relating to the fubjcct. Thefe have been inf^c- 
nioufly imagined, fcnfibly conducted, rar.ged in pro- 
per order, robbed of all fuperfluous rcaOning, and 

made 



[ 401 ] 

rpatlft juft in the fame manner as thofe of the academy 
del Ctmento^ the value of which every one prefent, I 
prefume, is not now to be apprized of. 

The truth of this publication is not to be fuipectedj 
it comes- from the very place, where medical elec- 
tricity took its rife j and is not the production of one 
perfon, who might be fufpected too flightly to have 
admitted what might tend to favour his own opi- 
nions. Thefe are facts conftder’d in themfelves in- 
dependently of all application, decifions of the unani- 
mous voice of a number of very fenfible men, and 
in the face of a great number of witnefies, many of 
them prejudiced to the contrary, and but here forced 
to be convinced by the evidence of facts. 

The gentlemen concerned in conducting thefe ex- 
periments divided them into three clafles. The firft 
clafs contains a feries of experiments made with tubes 
and globes containing odoriferous or other fubftances, 
in order to obferve, when thefe were clofely ftopped, 
whether the odorous, as well as other effects of the 
fubftances included, would pervade the glafs. The 
fecond clafs includes expeiiments made with tubes 
and globes, which have nothing within them ; but 
the perfons electrifed hold in their hands, or fome- 
times place under their naked feet, odoriferous, 
purging, or even the moft ppifonous fubftances, in 
order to obferve, whether the perfons electrifed in 
this manner would be fenfible of the effects of thefe 
fubftance®. The third clafs gives us a feries of expe^ 
riments different from the two former, in which the 
fubftances before- mention’d are mixed with the wa» 
ter, as in making the experiment of Leyden. From 
thefe experiments we are to difeover, whether from 
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receiving the fliocks from thefe bottles, the perfon is 
fenfible of the effects in his body of the fubftances 
contained in them. 

I ihould be carried very far, were I to be too par- 
ticular in my accounts of thefe experiments : I ^all 
content myfeif therefore in mentioning to you the 
bodies employed, and the refult therefrom. 

Thefe gentlemen tried fulphur powdered, cam- 
phor, musk, of all known bodies the moft re- 
markable for its fubtilty, volatile fal arrooniac, a mix- 
ture of turpentine and ftorax, powder of Benjamin. 
Thefe odoriferous fubftances were all feverally put to 
trial in glafles clofely ftopped, and electrifed a rea- 
fonable time. After the experiment, there appeared 
neither in the fkin of the perfons eledrifed, nor in 
the matter they perfpired, in their beds, nor about 
their cloaths, any odours of the fubftances contained, 
fufficient to impofe upon the moft credulous perfons. 

They next tried in the famgjnanner, whether the 
ufual effeds of medicines would be obvious in the 
perfons eledrifed 5 and for this purpofe quickfilver, 
gamboge in powder, and liver of antimony, were 
employed j but, contrary to what had been before 
publilhed, not the Icaft of their effects were obferv- 
able. With a like event they tried opium, corrolive 
fubliraate, and cantharides. 

The next feries of experiments were made by 
the p«rfon electrifed holding the drugs, &c, in his 
hand.* The fubjects employed here were aloes, 
fcammony, gamboge, opium, and corrdftve fubli- 
mate. In one of thefe experiments, a boy of ele- 
ven years were electrifed with his naked feet 
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landing upon cakes of pitch. Under his feet, and 
upon the pitch, was ftrewed a large quantity of pow- 
der’d fcammony, fo thick as to prevent his Ikin from 
touching the pitch. The fcammony ftuck to his feet, 
and hib foies were in a manner cover’d with the pow- 
der of this drug. During the enfuing night and the 
next morning, the boy had tour copious ftools, but 
without pain or griping. 

This effect excited tome debates among the fo- 
ciety. Some were of opinion, that the purgative 
power of the diug manifefted itfelf by this new me- 
thod of adminiftration : others accounted for what 
had happened, from an alteration in the temperature 
of the air, which, from hot and ferene, had become 
fuddenly cold : fome again aferibed it to the wafh- 
ing of the boy’s feet, which immediately preceded 
his clectrifation ; others attributed it to the immode- 
rate quantity of fruit he had eaten. It was more- 
over infifted upon, that his being acquainted with 
what might be expected, might even fo work upon 
his imagination as to produce this effect : but as a 
real matter of fact was the object of the debate, it 
was thought proper to make a frefh inquiry, without 
trufting to conjectures. Three days afterwards there- 
fore he was electrifed again with a frefla parcel of fcam- 
mony added to the former, and the operation continued 
for the fame time, and in tlie fame manner, as be- 
fore ; but this produced nothing. No ftools follow’d 
it, as in the former experiment. But to prevent any 
doubts ariling from the above trials, they ftrongly 
electrifed a healthy youth of about fifteen, with pow- 
der’d gamboge under his naked feet, for forty minutes. 

E e e a During 
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During the operation he felt a great heat in his feet' 
and legs, and a confiderable quantity of the gum,, 
which the heat had foftened, ftuck to the foies of 
his feet ; but this perfon felt no difturbance in his' 
ifomach or bowels, and had but one ftool in the 
fubfequent four-and-twenty hours. So that, from 
all thele fubftances applied to the fldn, no elfects 
could be attributed to the electrifation. 

In the third clafs of experiments the phial was em- 
ployed, as in making the experiment of Leyden, and 
was firft filled with camphorated fpirit of wine. 
The fhoek from this was but feeble j whence it was 
fudged, that fpirit of wine was not capable of receiv- 
ing any confiderable degree of electricity *. The 
phial therefore was emptied of this liquor, and filled 
with clear water, with which was mixed half a drachm 
of flowers of Benjamin, and the mouth was clofed as 
before. In making the experiment of Leyden, the 
llroke then was very fevere to the obferver, who 
drew the fnap by accident firom the wire of the 
phial. There was no one of the company, who was 
not defirous of bringing his nofe near the clectrifcd 
glals, in hopes of perceiving the fmell of the Benja- 
min. Some of the company ftood upon the refin, and 
holding their hands either upon the iron bar or the 
plfial, caufcd tiaemfelves to be elcctrifed twenty or 
thirty minutes ; but no one could perceive the Icaft 
fmell of the Benjamin, not even in the hand, that 
touched the phial. 

They 


* The author of this account has confider’d this matter in a pa- 
per communicated to the Royal Society feme time finer. See 
Phil. ‘PranJ. Vol. XLV. p. IC9. 
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They afterwards electrifed in the fame manner a 
q iart of water, in which were diffolved an ounce of 
gamboge and an ounce and half of refin of jalap. A 
young'man in perfecthealthgrafped the glafs containing 
this mixture between his hands : when he touched 
the iron bar, he felt a violent fhock in bis elbows 
and breaft, which was a certain token, that the in- 
cluded mixture was become highly electric. This 
operation lafted twenty minutes, and yet the young 
man perceived not the lead: difturbance in his fio- 
mach, nor felt any thing to be attributed to the pur- 
gative medicine. It was then tried, whether* the 
fame glafs would have any effect on perfons elec- 
trifed ; for which purpofe two young men flood up- 
on the refin, where one flaid thirty, and the other 
forty minutes, holding their hands upon the glafs 
all the time, whereby the electricity was conducted 
to them, and the fparks drawn from their bodies 
were very bright : but neither did thefe perceive in 
this manner any effects of the medicines. 

The Lifl experiment thefe gentlemen made, was 
with cantharides powder’d and mix’d with water. 
This mixture was put into a phial, and three per- 
fons held it in their hands fucceffively a confiderable 
time. Neither of the three perceived any difficulty 
or heat in making water: their urine was neither 
more near lefs in quantity than ufual j and they had 
not the leaft fymptom of any of thofe complaints, 
which cantharides never fail to produce, if taken.in- 
lernally, though in very fmall quantities. 

There appears, through the whole courfe of the 
experiments contained in the work before us, a great 
deal of care and accuracy. They were made by 
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perfons fully acquainted with the manner of employ- 
hig their apparatus, and many of the experiments 

were feveral times repeated. ^ 

After what has been done here at London, at Pans, 
«inr^ of Wittemberff, with the like fuccefs, thefe expe- 
Aments: i FerunS. cannot, to unprqudiced perfona, 
but be conclufive, that the miraculous accounts from 
Italy and Leipfic had no foundation in fad: 5 and 
that no method has yet been difeoyered, whereby 
from elediricity the powers of medicines could be 
made to infinuate themfelves into the human body. 

This conclulion however does not, nor is meant to 
operate, againft the advantages faid to be gained by 
cledtricity itfelf. So fubtil and fo elaftic a fluid ad- 
mitted in a large quantity into our bodies, as, from 
undoubted experience, it greatly heats the flefh, and 
quickens the pulfe, may, more efpecially tyhen affifted 
with the expcd:ation of fuccefs in the patient, in par- 
ticular cafes be attended with very great advantages. 
I am. 


London, March 10, 
1752. 


W. Watfon. 


Gentlemen, 

Your moft obedient 

humble fervant. 


LXVI* 
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LXVl. THe Cafe of the Operation of the'Em- 
^jtm.2^Juccefsfully performed by 
Warner, h. R, S. and Surgeon to GuyV 
Holpital. • 


Read Maich 19,’ I 'HE fymptoms of an empyema, or 
*752- colledion of matter depofited 

in the cavity of the thorax, are fufEciently known to 
every one of experience in phyfick and furgery. But 
the great uncertaiijty of fuccefs attending the evacuation 
of this matter by operation, hasoccafion’d furgeons of 
the greateft eminence to differ about the propriety of 
the performance of it. 

However, as it is notorious, that upon any quantity 
of extravafated fluid being confined to the thorax, 
the patient not only labours under the moft uneafy 
fenfations, but is in very great danger from the 
injury and oppreflion, to which the lungs are expofed, 
in confequence of the difeafe j and that the fuccefs 
of the operation greatly depends upon the degree of 
injury communicated to the lungs, and the refl: of 
the contents of the thorax ; I am inclined to think, 
for thefe reafons, as well as from the little danger 
there is in the performance of the operation, that it is 
always to be recommended upon the appearance of 
fuch fymptoms, as indicate fuch a collection of matter : 
and whether the following cafe may be fome proof 
of its propriety under certain circumftances, I beg 
leave to fubmit to your confideration. 


Thomas 
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Thomas Hines* aged 27, was admitted into the 
hofpital on the 19 of December kft, on account of 
a pain in his right fide, and cough •, which he had 
laboured under for three weeks. He w'as immedi- 
diately put under the phylicians care j but notwith- 
llanding all proper methods ufed for his relief, his 
diforder increafed till the 1 3 of January following, 
when I was confulted. 

Upon inquiry, I found him afHidtcd with the fol- 
lowing fymptoms, a quick low pulfe, frequent cough, 
and difficulty of breathing j which laft fymptom was 
greatly increaled upon lying on his left fide, or upon 
fitting upright. jHe appeared greatly emaciated, his 
countenance very pallid, or fallow. Upon farther 
inquiry, I found the right fide of the thorax fome- 
what enlarged j the integuments were vifibly thick- 
ened, but without the leafi: difcoloration, or per- 
ceivable fludfcuation. However, being perfuaded from 
the foregoing fymptoms, that there probably was an 
extravafated fluid underneath, I advifed the operation, 
which was accordingly done upon the foot, in the 
following manner: 

The patient being conveniently feated, I made an 
incifion of about three inches long, with a knife, be- 
twixt die tenth, and eleventh rib, counting from 
above 5 and at about four inches diftance from the 
vertebra. The diredtion of the incifion was agree- 
able to the courfe of the ribs j and upon being made 
nearer to the fuperior edge of the eleventh rib, than 
to the inferior edge of the tenth rib, the ititcrcoftai 
artery by that means efcaped being wounded. Upon 
dividing the intercoflral muicles, very near twenty 
f)unces of matter were difoharged, after which I 

introduced 
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introduced my finger thro’ the wound into the cavity 
of the thorax^ but found no adhefion of the lungs. 
From whence I am inclined to conjeflrure, that this 
abfcefs was originally formed in the cellular mem- 
brane of the pleura^ which had at length made its 
way into the cavity. 

What feems to corroborate this conjedlure, is, that 
the violent fymptoms, which happen’d upon lying 
on the found fide, or upon fitting upright, did not 
occur till within a week befoie his application to me. 

From the moment the matter was difcharged, he 
found immediate eafe, his refpiration became quiet ; 
his fever and cough gradually abated, till in about 
fix weeks he became perfedly well in all relpects, 
and was accordingly difmifs’d the hofpital. 

The difeharge from the wound continued in con- 
fiderable quantities for the firfi: fortnight 5 during 
which time the wound was kept properly open with 
tents : but when the difchai ge was no more than 
what might be expedted firom any fuperficial wound 
of the fame fize, all tents were difufed, and fuper- 
ficial applications only made ufe of. 


LXVII. An Account of the Eruption of Mount 
Vefuvius in Odt. 1751, in a Letter to Sir 
Matthew Fetherfton-Haugh, Bart. F.R.S. 
written at Naples Jan. 15, 1752, iV. iS*. 

19,/ I 'HAT, which has taken up our at- 
X tention, and afioniih’d us mofi:, is 
the eruptioji of Mount Vefuvius. As it was a iur- 
prifing prodigy of nature, I fliall, for ybur araufement, 

Fff fill 
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fill Up the r£m.vnJcr of this paper with v/hat I re- 
mark’d, and wat. informed of relative to it. 

I was feveral times to fee it. The inhabitants 
round the foot of the mountain told us, that they 
lelt feveial fliocks of an earthquake a day or two 
before the eruption } as alfo feveial loud reports in 
diiferent places of the mountain, like the firing of 
cannon, but louder. The top of it fmoak’d nnich 
more than ufual, and was mixd with Area ms of 
flame. The bottom of the gieat crater, which was 
before an indurated feurf of bitumen and fulphur, is 
now full of large rents or openings, cover’d over 
with fal armoniac, nitre, and fulphur. The little 
mountain, from whence, before this eruption, the 
fmoke and flame ilTued, and which was within tlie 
great crater, is now intirely funk down, and a lior- 
nble fiery gulph appears wheie it flood. We could 
not approach it fo near as to look down, being pre- 
vented by the fmoke and fiery matter which it threw 
out inceflantly. The concreted feurf at the bottom 
\\ as liquefied and boiling in feveral places ; particu- 
larly from the fiery gulph to that pait of the fide of 
the mountain, whence the eruption broke out, a canal 
w'as funk down, in breadth fome feet. 

On the 2f of Odlober, in a place call’d Atrio del 
Cavallo, on the caft fide of the mountain, a ficiy 
fluid, like melted glafs in a furnace, burfl out, or 
rather feemed to boil over, which ran down the de- 
clivity of the mountain with great velocity and forc( , 
carrying along with it large ftoncs, gravel, calcin’d 
earth, &c. In fix hours time it ran four miles, and 
cover’d vaft tradts of fine land •, deftroy’d many iarni- 
houfes, villa’s, and vineyards. It is computed to 

have 
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have done damage to the value of at leaft 60,000 
ducats. The reafon, why it does fo much mifchief, 
is, that it fpreads itfelf, where the ground is plain, 
and covers in fome places above an acre in breadth ; 
But where there is a hollow ground, it forms a cur- 
rent river, making banks of its own fubilance, by 
cooling and hardening towards the edges j and when 
this current happen’d to be oppofed by a riling ground, 
(the high banks of rhe cooling lava prcvendng it: 
paffagc on either fide) it formed high mountains of 
lava of yo or 60 feet i till at laft, by the weight and 
force of the red-hot river flowing inccflaiitly from 
the Eocca above, it burft out from under this new 
hill, and forming a fecond fiery river, proceeded 
down the country, deftroying all where it came. 

It would affedt you to fee the poor inhabitants 
crying, and lamenting their irreparable loflcs 5 and it 
was fhocking to fee trees, and vines loaded with 
fruit, floating upon this river of fire. And, to our 
great afloniihment, tho’ we plainly faw the fluidity 
and rapid current of this matter, yet was it fo im- 
penetrable, that no weighty body would fink in it j 
nor did a fibarp heavy iron inftrument, thrown at it 
with great force, make the leaft impreiiion on it, 
but, remaining on it a few minutes, it became red- 
hot like the lava. Nor could the pious proceifion 
and liquefadtion of St. Januarius’s blood upon the fpot 
put a flop to the deftruflive inundation ; for it has 
run thefe two months paft, and runs a little as yet. 
The whole is fuch a ftupendous prodigy of nature, 
as muft puzzle the wifeft philofophers to account 
for. Why dees this fubterraneous caldron boil over 
only at certain .periods of time ? And whenc? is it 

F i f 2 fppplie4 
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fupplied with combuftible pabulum for many hun- 
dreds or thoufands of years ? 


LX VIII. An Account of an Hydrophoby, hy 
Thomas Wilbraham, LL D. F. R, S. 


Read April 
1752. 


O N Sunday March 29, lyyj, liaac 
Cranfield, a waterman, about 30 
years of age, was received into the infirmary in Weft- 
minfter, with an hydrophobia upon him. He had 
been that morning with Mr. Heathfield, one of the 
furgeons to that infirmary, for advice } who being 
inform’d of that remarkable fymptom, afk’d him, if 
he had not been lately bitten by aNjog ? He anfwcr'd. 
But his wife, who was with him, put him in 


no. 


mind, that he had received a wound from a dog about 
nine months before. This he prefently recolieded j 
and faid, it was a ftrange dog he met with at a pub- 
lic-houfe, that, as he was going to ftroak him, gave 
him a little bite in the hand. 

The fame day, about one o’ clock. Dr. Coxe, 
Dr. Watfon, and myfelf, who are join’d in the care 
of the above-mention’d infirmary, met together tlierc 
to confult upon his cale. When he came to be ex- 
amin’d, he repeated to us the manner of his beijtg 
bitten, as juft mentioned j and faid further, that he 
no fooner found himfclf hurt, but he gave the dog 
fudi a blow with a poker, as laid him dead upon the 
fpot. 

The wound, being flight, foon heal’d up, and he 
thought no more of it > and he enjoy’d good health 

till 
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till about two o’clock the Thurfday morning before, 
when he was feized with a violent licknefs and vo- 
miting. The day following he continued very ill, 
and particularly felt an unufual pain, whenever he 
attempted to drink. Friday and Saturday that fym- 
ptom grew worfe 3 and on Sunday he could not 
fwallow the leaft quantity of liquor, without the 
utmoft mifery. 

This was the day we faw him. He look’d fome- 
what wild in his eyes ; but, in his difcourfe with us, 
difcover’d no figns of madnefs. His pulfe was ex- 
tremely quick, but not weak and deprefled. We 
examin’d his fauces^ and found an inflammation. 
We defir’d him to give us an opportunity to fee how 
he could bear an attempt to get down fome liquid. 
He readily confented. He chofe to fit down upon 
the floor, then took a cup of water in his own hand, 
and put it to his mouth. The moment the liquor 
reach’d liis throat, he fuddenly fprung up on his 
feet, and ran about the room in the moft violent 
agony, that can be conceiv’d. It mufl: be obferv’d, 
that he could get down finall quantities of food that 
was folid, all the time this fymptom was upon him. 

He informed us, he had been let blood twice the 
day before he came to us. We agreed to take from 
him 1 2 ounces more, and to give him a grain of 
cxtrablum 1‘hebaicum every hour, till there appear’d 
fome figns of ftiipor from the medicine. We likc- 
wife order’d him a clyfter of decoct, furfuris with 
nitre. The blood was found next day not differing 
from that of a perfon in health. The extradl was 
made up in pills of a grain each, which he could 
fwallow without difficulty. I faw him again at eight 

o’clock 
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o’clock at night, at which time he had taken five 
grains of opium, but did not appear to be in the leaft 
affedled by it, being much in the fame ftate I liad 
left him in at one. He had had the clyfter twic'', but 
no ftool either time. He went on witn the pins till 
he had taken i y grains j bat no effedf could be per- 
ceived from them. He paffed the nignr in great 
anxiety, being for the moft part on his legs, and at 
times light-headed. A good deal of frothy faliva 
was difcharged from his mouth. 

About 8 o’clock in the morning he died. A few 
minutes before he expir’d, he faid, that he was fen- 
fible he was going to die j and exprefs’d much con- 
cern for the lofs, which his wife and children would 
have of him. 

That day we had him open’d. The lungs were 
found full of blood. Water in the pericardium in 
the ufual quantity. The blood in both ventricles of 
the heart fluid. The eefophagm without any morbid 
appearance {Vide Boerhaave Aphor. 1140.) The 
afpera arteria full of fuch frothy fubflance as came 
from his mouth. The ftomach fill’d with liquor, 
notwithftanding the fmall quantity he had drank 
fince Wednefday evening. No other parts were ex- 
amined. 

April 7, 1752. 


LXIX. 
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LXIX. A Letter from Mr, J. Smeaton to 
Mr, John Ellicottj F, R. S, coticerning fome 
Improvements made hy himfelf in the Air~ 
Pump. 

S I R, 

Read April i6,T HAVE been informed by fome of my 
*75*- Jl^ friends, that my endeavours towards 
completing the air-pump, have been mentioned with 
approbation, in papers that Mr. Short and Mr. Watfon 
bave lately communicated to the Royal Society. I 
tinderftand likewife, that the latter of thofe gentle- 
men has, in a very obliging manner, expreffed an in- 
clination, that I fhould lay before them a particular 
account of my improvements therein. 

I (hall always efteem it a lingular honour to be 
thought capable of producing any thing worthy the 
attention of the Royal Society j and to be my duty 
and intereft fo to do, upon the leaft intimation of 
that kind. 

Your fuperior Ikill in mechanics, together with 
the affiflance you have given me in making trial of 
my pump, againft three very good ones of the com- 
mon coiiftruction, as well as the frequent marks of 
friendlhip you have Ihewn me on all occafions, en- 
eourage me to trouble you with communicating the 
following to that Society, of which you are a mem- 
ber, and who, of all others, are the moft proper 
judges. 


IlhalL 
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I {hall not take up time with a particular recital of 
the alterations I have made, for near four years paft> 
in order to remove fome obftacles, which I imagined 
iiindred the eiFedts, that the theory I fet out upon 
teemed to promife. It will be fufficient, that 1 give 
an account of what has appeared to anfver bcft, 
after a gi-eat number of different trials j which, tho' 
fliort of what I at firft expedted, yet as this pump 
performs much better than the common ones, my 
labour may not be thought wholly ufelefs j and the 
refpedl, which I have to the Society, would ftill have 
prevented me from troubling you or them about it 
at this time, could I have thought of any alteratipn, 
that promifed materially to improve it. 

The principal caufes of imperfedlion in the com- 
mon pumps arife, firft, from the difficulty in open- 
ing the valves at the bottom of the barrels j and, 
2dly, from the pifton’s not fitting' exadtly, when put 
clofe down to the bottom 5 which leaves a lodgement 
for air, that is not got out of the barrel, and proves 
of bad effedl, as I fhall fhew in the courfe of this 
paper. 

In regard to the firft of thefe caufes 3 the valves of 
air-pumps are commonly made of a bit of thin blad- 
der, ftretch’d over a hole generally much lefs than 
one tenth of an inch diameter j and to prevent the 
air from repaffingbetween the bladder and the plate, 
«poa which it is fpread, the valve muft always be 
kept csioifr wiffi oil or water* 

It is welh known, that at each frroke of ffie 
pump the air is more and more rarefied, in a certain 
progreffion, which would be fuch^ that an equal 

proportion 
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proportion of the remainder would be taken away, 
was it not affedled by the impediments I have men- 
tioned : fo that, when the fpring of the air in the 
receiver becomes fo weak, as not to be able to over- 
come the cohefion of the bladder to the plate, occa- 
fioned by the fluid between them, the weight of the 
bladder, and the refiftance that it makes by being 
ilretch’d, the rarefadtion cannot be carried farther, 
tho’ the pump fliould ftill continue to be worked. 

It is evident, that the larger the * hole is, over 
which the bladder is laid, a proportionably greater 
force is exerted upon it by tlie included air, in order 
to lift it up 5 but the aperture of the hole cannot 
be made very large, becaufe the preflure of the in- 
cumbent air would either burft the valve, or fo far 
force it down into the cavity, as to ’prevent its lying 
flat and clofe upon the plate, which is abfolutely 
neceflary. 

To avoid thefe inconveniences as much as poflible, 
inftead of one hole, I have made ufe of levcn, all of 
equal lize and jfhape j one being in the centre, and 
the other fix round it : fo that the valve is fupported 
at proper diftances, by a kind of grating, made by 
tlie folid parts between thefe holes:' And to render 
the points of contadt, between the bladder and grating, 
as few as poflible, the holes are made hexagonal, and 
the partitions filed almoft to an edge. As the whole 
preflure of the atmofphere can never be exerted upon 

this 


* If we ejcacpine.the forc^ that air rarefied 140 times caa exert 
in a common valve wei%h a hole of one tenth of an inch diameter, 
we fioll find it not to exceed 6 grains at a mediom* 

Ggg 
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thit valve, in the conftrudion made life of in this 
pump 5 and as the bladder is faftened in four places 
inflead of two, I have made the breadth of the hexa- 
gons three tenths of an inch j fo that the furface of 
each of them is more than nine times greater than 
common. But as the circumference of each hole is 
more than three times greater than common, and as 
the force, that holds down the valve, arifing from 
cohefion, is, in the firft moment of the air’s exerting 
its force, proportionable to the circumference of the 
holej the valve over any of thefe holes will be 
raifed with three times more eafe than common.. 
But as the railing of the valve over the center-hole 
is affifted on all fidcs by thofe placed round it; 
and as they all togetlier contribute as much to raife 
tlie bladder over the center -hole, as the air imme- 
diately adling under it ; upon this account the valve 
will be raifed with double the eafe, that we have be- 
fore fuppofed, or with a fixth part of the force com- 
monly necelfary. 

It is not material to confider the force of the co- 
hefon, after the firft inftant : Foe, after the bladder 
begins to rife, it expofes a greater furface to the air 
underneath, which makes it move more eafily. I 
' have not broii^ht into this account the force, that 
keeps down the valve, that arifes from the weight of 
the bladder, and the refiflance from its being, 
ftretch’'d‘i for I look upon thefe as fmall, in colmpa- 
«ifon of ^ othjEff. 

I was not however coRtented with this conftrudtion. 
of the valves, till I had tried what efted: would be 
produced, when they were opened by the m^ption of 
the winch, independent of the Ipring of the air : 
4i And 
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And tho*" the contrivance I made rtfe of feemeJ to me 
lefs liable to objedlion than anything I was acquainted 
with, that had been defigned for that purpofe 5 >et I 
did not find it to anfwer die end better than what I 
have already deicribed j and therefore laid it afide, as 
it render’d the machinery much more complex, and 
troublefome to execute. 

But fuppofing all thole difficulties to be ablblutely 
overcome, the other d^fedt, that I mentioned in the 
common conftrudtion would hinder the rarefa<^ion 
from being carried on beyond a certain degree. For^ 
as the pifton cannot be made to fit fo clofe to the 
bottom of the barrel, as totally to exclude all the ah; 
as the pifton rifes, this air will expand itfelf; butftill 
prefiang upon the valve, according to its denfity,, hin- 
ders the air within the receiver from coming out : 
Hence, were this vacancy to equal the i joth part of 
the capacity of the whole barrel, no air could ever 
pafs out of the receiver, when expanded 150 times, 
tho’ the pifton was conftantly drawn to the top; 
becaufe the air in the receiver would be in eequi~ 
librio with that in the barrel, when in its moll ex- 
panded ftate. This I have endeavoured to overcome^ 
by Ihutring up the top of the barrel with a plate, 
havihg in the middle a collar of leathers, through 
which the cylindrical rod works, that carries the 
pifton. By this means, the external air is prevented 
from pi effing upon the pifton ; but that the air, that 
pafles thro’ the valve of the pifton from below, may 
be difeharged out of the barrel, there is alfo a valve 
applied to the plate at the top, that opens upwards. 
Tne confequence of this conftruflion is, that when 
the pifton is put down to the bottom of ffie cylinder, 
the air in the lodgment under the pifton will evacuate 

Gggz itfelf 
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hfelf fo much the more, as the valve of the pifton 
opens more eafily, when prelTed by the rarefied air 
above it, than when prefled by the whole weight of 
the atmofphere. Hence, as the pifton may be made 
to fit as nearly to the top of the cylinder, as it can 
to the bottom, the air may be rarefied as much above 
the pifton, as it could befc*e have been in the receiver. 
It follows therefore, that the air may now be rarefied 
in the receiver, in duplicate proportion of what it 
could be upon the common principle j every thing 
elfe being fuppofed perfedt. 

Another advantage of this conftrudion is, that tbo’ 
the pump is compofed of a Angle barrel*, yet the pref- 
fure of the outward air being taken off by the upper 
plate, the pifton is worked with more eafe § than the 
common pumps with two barrels : And not only 
fb, but when a confiderable degree of rarefadtion is 
defired, it will do it quicker; for the terms of the 
feries expreffing the quantity of air taken away at 
each ftroke do not diminifh fo fall, as the leries an- 
fivering to the common one. 

I have found the gages, that have been hitherto 
made ufe of, for raeafuring th^ expanfion of the air, 
very unfit to determine in an experiment of fo much 

nicety. 


* It is obvioHS that thefe improvements will equally obtain, whe- 
ther the pump is conftruAed with a fingle or a double barrel. 

§ Becaufe, tbo* the preifare of a column of air, equal to the di> 
ameter of the pi&in-rod, ftill prefles upon it, yet, as there is only 
the friSrion of one piflon, and that not loaded with the weight of 
the atmofphere; the fridlton of the leather againft the fide of the 
barrel, and that of the rack and wheel, is much lefs ; fo that, 
iiotwitbfianding the addition of Mction in. the collar of leathers, 
tiiat of the whole will be lefs. 
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nicety. I have therefore contrived one of a different 
fort, which meafures the expanfion with certabty, 
to much lefs than the loooth part of the whole. It 
confifts of a bulb of glafs fomething in the fhape of 
a pear, and fufiicient to hold about half a pound of 
quickfilver. It is open at one end, and at the other 
is a tube hermetically clofed at top. By the help of 
a nice pair of fcales, I found what proportion of 
weight a column of mercury, of a certain length, 
contained in the tube, bore to that, which filled the 
whole velTel. By thefe means I was enabled to mark 
divifions upon the tube, anfwering to a lOOoth part 
of the whole capacity, which being of about one 
tenth of an inch each, may, by eftimation, be eafily 
fubdivided intofmaller parts. This gage, during the 
exhaufting of the receiver, is fufpended therein by a 
llip-wire. When the pump is worked as much as 
fhall be thought neceffary, the gage is pufhed down, 
till the open end is immerged in a ciftern of quick- 
filver placed underneath : The air being then let in, 
the quickfilver will be driven into the gage * j till 
the air remaining in it becomes of the fame denfity 
with the external ; and as the air always takes the 
higheft place, the tube being uppermoft, the expan- 
fion will be determined by the number of divifions 
occupied by the air at the top. 

The degree, to which I have been able to rarefy 
the air in experiment, has generally been about looo 

times. 


• The bulh of the gage may be emptied of its quickfilver, with- 
out taking that out of the tube ; and the tuba being held horizon- 
tal, the column of mercury in it will have power to contra£t or 
expand the air at the top. 
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times, when the pump is put clean together : But the 
moifture, that adheres to the infide of the Barrel, as 
well as other internal parts, upon letting in the air, 
is in the fame fucceeding trials worked together with 
the oil, which foon renders it fo clammy, as to ob- 
hrudl the adlion of the pump upon a fluid fo fubtil 
as the air is, when fo much expanded ; but in this 
cafe it feldom fails to adt upon the air in the receiver, 
till it is expanded foo times; And this i have found 
it to do, after being frequently ufed for feveral months, 
without cleaning. I have alfo generally found it to 
perform befl, the flrfl trial at each time of ufmg } 
tho’ nothing had been at it from the time preceding 5 
which, after a great many trials made with this 
view, I alio attribute to the vapours of the air mix- 
ing witli the oil. An experiment, where the air was 
expanded 1000 times, was tried about two years 
iince in your prefence ; at which were prefent allb 
Dr. Knight and Mr. Canton j and I lately did the 
fame thing with Mr. Watfon. The pump, which I 
intend myfelf the honour of fliewing the Society, is 
the fame, that I juft now mention’d, and the fecond 
that I made, wdth a view to improve upon this prin- 
ciple. 

The degree of rarefadtion, produced by the heft of 
the three pumps, that you procured tlie trial of, and 
which you efteemed good in their kind, and in com- 
plete order, never exceeded 140 times, when tried by 
the gage above defcribed. 

I have alfo endeavoured to render the pneumatic 
apparatus more Ample and commodious, by making 
this air-pump adt as a condenfing engine at pleafure, 
by flngly turning a cock. This not only enables us 

to 
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to try any experiments under different circumftances 
of prefTure, without changing the apparatus, but ren- 
ders the pump an univerfal engine, for fhewing any 
effedt, that arifes from an alteration in the denfity or 
fpring of the air. Thus, with a little addition of 
apparatus, it flrews the experiments of the air-foun- 
tain, wind-gun, &c. 

This is done in the following manner : The air 
above the pifton being forcibly driven out of the 
barrel at each ftroke, and having no-where to efcape, 
but by the valve at the top j if this valve be con- 
nedted with the receiver, by means of a pipe, and at 
the fame time the valve at the bottom, inftead of 
communicating witli the receiver, be made to com- 
municate with the external air, the pump will then 
perform as a condenfer. 

The mechanifm is thus ordered. There is a cock 
with three pipes placed round it, at equal diftances. 
The key is fo pierced, that any two may be made 
to communicate, while the other is left open to the 
external air. One of thefe pipes goes to the valve at 
the bottom of the barrel ; another goes to the valve at 
the top, and a third goes to the receiver. Thus, 
•when the pipe from the receiver, and that from the 
bottom of the barrel, are united, the pump exhaufls : 
But turn the cock round, till the pipe from the re- 
ceiver, and that from the top of the barrel, conumi- 
nicate, and it then condenfes. The third pipe, in 
one cafe, difcharges the air, taken from the receiver, 
into, the barrel ; and in the other, lets it into the 

barreh 
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bArrel, that it may be forced Into the receiver, I 
am, 

S I R, 

Ftirnival’s-Lin-courf, Your cQoft humble fcrvant, 
April i6, 1752. 

J. Smeaton. 

P. S. I have alfo added feme draughts, and let- 
ters of reference, in order to explain myfelf more 
fully. 


Figure I. 

Is a perlpedive view of the principal parts of the 

pump together. 

yf is the barrel. 

£ the ciftern, in which are included the cock, with 
feveral joints. Thefe are cover’d with water to 
keep them air-tight. A little cock to let the water 
out of the ciftern, is marked 6. 

Cc c is the triangular handle of the key of the cock : 
which, by the marks on its arms, ftiews how it 
it muft be turned, that the pump may produce 
the effedt defired. 

DH is the pipe of communication between the 
cock and the receiver. 

E is the pipe, that communicates between the cock 
and the valve, on the upper plate of the barrel, 

F is the upper plate of the pump, which contains 
the collar of leathers d, and F'the valve, which is 
covered by the piece f. 


0J 
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GJ is the fiphon-gagej which fcrews on and off, 
and is adapted to common purpofes. It confifts 
of a glafs tube hermetically fealed at and fur- 
niflied with quicklilver in each leg j which, before 
the pump begins to work, lies level in the line 
<2 3 i the {pzcQ be being filled with air of the com- 
mon denfity. When the pump exhaufts, the air 
vsx be expands, and the quickfilver in the oppofite 
leg rifes, till it becomes a counter-balance to it. 
Its rife is fiiewn upon the fcale /<?, by which the 
expanfion of the air in the receiver may be nearly 
judged of. When the pump condenfes, the quick- 
filver rifes in the other leg, and the degree may be 
nearly judged of by the contra£tion of the air in 
be \ marks being placed at t and of the length 
oibe from c\ which fhews when the receiver con- 
tains double or treble its common quantity. 

Kh is a ferew-frame to hold down the receiver, in 
condenfing experiments, which takes oflF at plea- 
furej and is fufficient to hold down a receiver, 
the diameter of whofe bafe is 7 inches, when 
charged with a treble atmofphere ; in which <afe 
it ads with a force of about 1200 pounds againft 
the ferew-frame. 

Jkf is a ferew, that faftens a bolt, which Hides up 
and down in that leg, by means whereof the ma- 
chine is made to fland h& on uneven ground. 

Fig. II. 

Is a perpendicular fedion of the barrel and cock, 

&c. where 

JIB reprefents the barrel. 

Hhh CD 
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CD tiie rod of die pifton, which pafles through 
MN" the plate, which clofes the top of the barrel. 

K is the collar of leathers, through which the pifton- 
rod palfes. When the pifton is at the bottom of 
the cylinder, the upper part of K is covered by 
the cap at X), to keep out duft, 

Irk the valve on the upper plate, which is covered 
by the piece 

OP, which is connected widi the pipe 

which makes the communic^on between the 
valve and cock. 

C£ is the pifton } and 
BFF k the pifton-valve. 

11 are tvi-o little holes to let the air paft from the 
pifton-valve into the upper part of the barrel. 

GGK is the principal valve at the bottom of the 
cylinder. 

UHk a piece of meta!, into which the valve GGlL 
is ferew’d, and clofes the bottom of the cylinder j 
out of which alfo is compofed 
FS the cock, and 

KTT the dudl from the cock to the bottom of the 
barrel. 

WW is the key of the cock. 

X fhe ftem j and 
W the handle. 

Fig. III. 

Is an horizontal fedtion of the cock, through the 
middle of the dudt TT'. 


rIB reprefents the bignefe of the circular pkte, that 
clofes the bottom of the barrel. 


CD 
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CD reprefents the bignefs of the infide of the barrel. 

EFG is the body of the cock j the outward fliell 
being pierced with 9 holes at equal diftanccs, and 
correfponding to the three duds BHj //, KK^ 
whereof 

HH is the dud, that goes to the bottom of the barrel. 

J 1 , the dud, that communicates with the top of the 
barrel j and - 

KK is the dud, that palTes from the cock to the re- 
ceiver., 

LMN is the key, or folid part of the cock, move- 
able round in the fliell EFG. When the canal 
LM anfwers to the duds HH and JEK, the pump 
exhaufts, and the air is difcharged by the perfora.- 
tion N. But the key LMN being turned till the 
canal LM anfwers to II and KK, the perforation 
N will then anfwer to HH 5 and in this cafe the 
pump condenfes. Laftly, when N anfwers to KK, 
the air is then let in or difcharged from the receiver, 
as the circumftance requires. 

Fig. IV. 

Is the plan of the principal valve. 

ABCD reprefents the bladder faften’d in 4 places, 
and ilretch’d over the 7 holes IK, formed into an 
hexagonal grating j 'which I fliall call the honey- 
comb. 

EFGH fliews where the metal is a little protuberant, 
to hinder the pifton from ftriking againft the 
bladder. 



Hhh a 
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Fig. 

Reprefents the new gage ; which I call the peAt- 
gage. It is open at A j BC is the graduated tube, 
which is hermetically clofed. at C, and is lufpended 
by the piece of brafs DE, that is hollowed into a 
cylinder, and clafps the tube. 


LXX. An Account of Aphyllon ^ji^^/Dentaria 
heptaphyllos of Clufius, omitted hj Mr, 
Ray : fir. William Watfon, F, R. S, 

Read April 1 6, Watfon prefented to the Society 

J7S2' fpecimens of two plants, now 

in flower, whi^h he faid were not frequently found 
in Epgland. One of them was the Anblatum of 
Cordus, or ApbjUon of John Bauhin. This plant is 
denominated Squamaria by Rivinu', and DentaHa cro^ 
codylia by Tabernamontanus. Linnaeus, in the Flora 
Suecica^ calls it Lathraa caule ftmpUciJJimo^ coroHis 
tititantihuSj labio inferiore trljido, Mr. Ray, in his 
Spiopfis planfarum Anglia^ takes notice of its being 
foqnd near Darknig in Surrey, but the plant now 
prefented was collcfted near Harcficid in Middlcfcx. 

The other plqnt offered was the Dent aria kept a- 
pbylUs haccifera of Cafpr Bauhin, or Dentaria tertia 
haceij'era pf Clufius. This plant is treated of by 
Linnagus, in the Hortus Chfortianus^ and by Van 
Royeji, in the Flora Leydc?ijis prodmnns^ under the 
appellation of Dentaria foUh inferioribus palmatis^ 
jummis ^mplicibus. 


This 
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This plant, which is frequently met with upon the 
continent of the northerly parts of Europe, has been 
but lately difcover’d to grow in England, and that 
only in one place j viz. in a wood not far from 
Harefield in Middlefex, where it was firfl: difcover’d 
by Mr. Blackftone, an ingenious apothecary in Fleet- 
ftreet. This is one of thoie few plants omitted by 
the late Mr. Ray in his excellent Synopfis^ which are 
found to be natives herej and, from tneir great 
fcarcity, it is not wonderful, that they were unob- 
ferved by that great naturalift. 


LXXI. An Account of a Machine for killing 
^Whales, propofed by John Bond, M Z). 

Read April 23 ,T^EFORE I give a particular defcriptioq 
*752- Ij of this machine, I humbly beg leave 
to premife fome account of the prefent method of kill- 
ing whales, whi Ji I have colleded from feveral per- 
fons of credit, who have been employ’d at Greenland, 
that thofe, who are unacquainted with it, may fee, 
how dangerous and uncertain it is, and how much 
fome improvement is requir’d to render it more fue- 
cefsfuL 

Whales being of the fame ftrudure internally 
with quadrupeds, mufl; come frequently to the 
furface oT the water to breathe; and when they 
expel the rarefied air from their capacious lungs, 
thio’ a narrow tube, which protrudes above the 
upper jaw, they occafion ^ great noife, which tl ^ 

filherg 
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fifliers term the blowing of the whal's.> This noifc 
alai'ins the fifhers, who are waiting for that iig* 
nal i upon which they furniCh a boat with'neceflary 
inftruments, and row quietly towards the whale. 
The harpooneer, as tloey call him, fits rowing in the 
head of the boat, and obferves certain iilent fignals, 
which the boat -fteerer gives him, to inform him, that 
'he is near enough to ftrike the whale. Then the har- 
pooner takes the harpoon in both hands, and darts it 
into the whale j which, as foon as ftmck, plunges 
directly to the bottom, and moves with fuch pro- 
digious velocity, that the rope, which follows thp 
harpoon, often cuts deep grooves in the boat, and a 
mail ftands ready with an ax to cut the rope, if it 
does not run freely from tJie coil. The whale being 
hurt by the harpoon, ftays longer than ufual under 
water, till the blood, by the violent motion of the 
body, is colled:ed about the heart, and confequently 
cbflrutted in the head j the nervous influx is inter- 
.rnp'ed, the fwimming blaJder relaxed, ard the 
whale becomes larg-nd, and rifes to the fop to breathe 
frefli ahj and refls f r fome time, to ' recruk its ex- 
haufted fpirilSi which the fiflicrs abferving, .ow up 
and dilpatch the .whale with long lancets. 

It appears from this accouut, '"that the greateft dif- 
ficulty confifts in making the rope 5ifl: to the whale, 
by means of the harpoon ; which is bai bed in the 
common form of a dart, and is generally 20 ounces 
weight, and about two feet long, with a fmall ftalk 
of flexible iron, and a focket at the end, about which 
the rope is fpliced with a fhaft of wood put into it, 
t'o that they cannot throw it any diilancc with any 
decree of certainty; therefore are never fure ot 

darting 
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darting a whale, till they are within a yard, or di- 
rectly above her; and there they are fo much afraid 
of being dafli’d to pieces, that they often mifs good 
opportunities, tho’ they fcldom meet with any fo 
tame. They frequently iee forty whales within 
thirty yards of their boats, but cannot ftrike one, 
unlcfs it be fleep'ng, or fuckling its young ones. 
Hence the bad fuccefs, and neceffity of giving a pre- 
mium to indemnify the adventurers. Hence we alfo 
fee, that a machine, which would projedt a harpoon 
thirty yards with fufBcient force and proper direc- 
tion, muft give a chance for giving thirty whales for 
one in the common way. 

Several machines have been propofed fo anfwer 
this end, but have all prov’d abortive. The crofs- 
bow was try’d, but was too weak, and fubjeCl to 
break with the froft in thofe cold climates. 

Gunpowder was next applied, I am told with no 
better fuccefs ; for, befides the difficulty of applying 
it to throw chofe heavy bodies in the form of darts, 
efpecially fuch, as mufl carry a rope along with them, 
it frightens all the whales fi’om the place, where it 
is fired, either by the light, or by the explofion, 
which it produces ; perhaps, both ways ; but I ima- 
gine, more by the found tlian the light ; -for, in the 
fummer-time, there is in thofe parts a continual day 
for feveral months, fo that a flafli would not be re- 
markable. I know it is doubted by the bell phyfio- 
logifts, that fifhes can hear, or that water, being in- 
comprcffible, can propagate fonorous undulations be- 
low the furfiice. Notwithflanding the feveral inge- 
nious experiments, that prove water incompreffibie, 
yet there are . feveral faCls, that feem to contradict 
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tliat cnnclufiorJ ; fuch as the reflexion of hard bodies, 
-which impinge obl'quely on the furface of water 3 which 
fhews, that water is elailic, and therefore eompref- 
lible. It will be objedled, that the parts of the hard 
bodies are comprefled, not thofe of the water : but I 
fufpect, if the fame means be ufed to comprefs a 
cryfl:al ball, a piece of diamond, or hard fteel, we 
fliall have the fame reafon to conclude them incom- 
preffiblealfo •, tho’ I am fare, that they will all rebound 
from water, if they impinge at any angle under fif- 
teen degrees- 

I do not doubt the truth of thefe ingenious ex- 
periments, 'vis, that they could no treduce water by 
any force, which they ufed, to lefs bulk j but -tve have 
fufficient reafon to doubt, that water is an abfolutely 
hard body. To determine by a fair experiment, if 
fo'-ind could be convey’d under water, I defired an 
acquaintance to fiand on the bank of a river, till I 
div d about three feet under water j then to pronounce 
any words he pleafed in a pretty flrong voice. Thefe 
words I heard difiindlly under water, and repeated 
them, when ,I railed my head above the water j 
-R'hich proves, that found is convey’d under water, 
and that fiflies may hear, if they have proper organs. 
In moft fiflies, w'hich I have examin’d, there are 
perforations between the eyes and the extremity of the 
upper jaw, not in the middle, but rather nearer the 
eyes. Below thofe holes in the fldn, is a pretty large 
cavity, at the bottom of which is a flefliy fubffcance, 
which is richly fupplied with nerves, by a thick me- 
dullary cord, which rifes from the anterior lobes of 
the brain, and pafles through the hinder-part of the 
©rbit of the eye, where it divides into feveral branches, 

fom.^ 
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lomc of which are diftributed to the parts about the 
extremity of the upper jaw, and one large branch is 
loft in the fubftance at the bottom of the cavity above 
defcrib’d, which I take to be the organ of hearing. 
This large nerve has been call’d by feveral authors 
the olfaftory nerve of fifties ; but I think it might 
with more truth and propriety be confider’d as a col- 
ledtion of the nerves, which fupply the organs of 
tailing, fmelling, and hearing, confin’d in a fheath, 
which is a produdtion of the integuments of the 
brain. From the whole I would conclude, that 
fillies do hear j and that therefore gunpowder is 
unfit for projedtlng harpoons. The machine, which 
I would recommend for that purpofe, is the antient 
Balifta, which is accurately defcrib’d in the thir- 
teenth chapter of Polybius, tranllated into French 
by Monf. Folard, who has nicely diftinguilh’d it 
from tlie Catapulta^ with which moft of the antient 
hiftorians have confounded it, though thefe machines 
had diftinft officies j for the Catapulta threw vaft 
malTes of metal and ftone in a parabolic curve, and the 
Balijta projeded darts, fome of fixty pounds weight, 
in a horizontal diredion. The projedile power of 
both thefe machines depended upon twifted ropes, 
which mov’d a lever plac’d in their center. In the 
Catapulta this lever mov’d vertically, and threw off 
globular bodies, as above-mention’d j but in the 
Batijia there were two levers, which mov’d horizon- 
tally, and aded like a crofs-bow. It is needlcfs to 
enter farther into a defeription of it, as I have fent 
an exad model of it to the repofitory of this Society, 
to which I refer any gentleman, that has a curiofity- 
to fee it. ^ 


lii 


I was 



[ 434 ] 

I was obliged to differ from the antient plan, in 
adapting it to the harpoon, and have fubftituted hair- 
ropes inftead of hemp, which the antients ufed. X 
have alfo contrived a new lock, much fimpler than 
any of the crofs-bow kind, recommended by Folard, 
By various experiments I found hairs to be very 
durable elaftic fubftances, that cannot be fenfibly 
affefted by any degree of heat or cold, which the 
human body can bear. I ftretch’d a fingle hair 
on a fiddle three inches beyond its natural length > 
let it ftand 24 , hours j then relax’d it, and it foon re- 
traded to 'i:s foiraer length, A fingle hair is nei- 
ther elongated nor contraded by lying in water ; but 
a number of hairs twiffed together are fhorten’dj 
which is ow'ng to the atuadtion of the furfaces, not 
to the abforption of the fuppofed internal cavities of 
the hairs, the exiftence of v/hich is dubious 

The force of this machine may be increafed to any 
neceffary degree, by multiplying the number of 
fprings or ropes, and increalng the Icngih of the 
lever, which turns the windlace, that diaws back the 
crofs cord, or in other words charges it. It has all 
neceffary motions, and is contrived to ftands on a 
peddlal in the head of a boat. It is fo fimplc, that 
any peribn may learn how to ufe it in a fiiort time j 
and when once it is fuccefsfully applied, we fhall be 
no longer obliged to the infirudion of the Dutch, 
who reckon it their intereft to obftrud our fuccefi in 
every ufeful branch of trade. 

When the ingenious and benevolent members of this 
learned Society, have confider’d the importance of this 
machine, and how far it may promote die public 
ixtereff, I hope they will recommend the ufe of it 

to 



C +35,1 

to thofe, who are concern’d in the whale-fifhery j it 
being foreign to my profeiSon to profecute the appli- 
cation of it, farther than to give a hint j and alfo to 
my inclination, to perfecute the government for pa- 
tents or premiums, according to the modern merce- 
nary cuftom, leaving fuch acknowledgments to the 
public generolky. 

I know the application of this machine will be 
flxenuoufly oppofed by the harpooners, becaufe one 
machine might do more execution than an hundred 
of them ; befides that the ignorant part of mankind 
has a ftrong prejudice againft all improvements, and 
a rigid attachment to old methods. 

A Dutch captain, who had been many years at 
Greenland, told me, that, if he had a machine, which 
would throw a harpoon fifteen yards with fufficient 
force, he would foon load his fhips : but faid, that it 
was impoflible to find out fuch a machine, becaufe 
his countrymen did not know it. 


LXXII. 
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LXXn. An Engine for raijing Water hy Fire; 
being an Imprcwement of Savery’j Conflruc- 
tion^ to render it capable of working itfelf 
invented hy Mr. De Moura of Portugal, 
F. R. S. defcrihed hy Mr. J. Smeaton. 

Read Nov. 9, HIS engine confifls of a receiver, a 
1752- fteam and an injeition-cock ; a 

fudion and a forcing-pipe, each furnifhed with a 
valve ; together with a boiler, which, on account of 
its bulk and weight, is not fent with the reft ; but, 
as it may be of the common globular lliape, and 
having nothing particular in its conftrudlion, a de- 
faiption of it will not be neceftary, as alfo the 
reft of thefe parts already mentioned being effential 
to every machine of this kind, a further account 
of them may be dHpenfed with. What is pe- 
culiar to this engine is a float within the receiver, 
compofed of a light ball of copper, which is n'ot 
loofe therein, but faftened to the end of an arm, 
which is made to rife and fall by the float, while the 
other end of the arm is faften’d to an axis j and, con- 
fequently, as the float moves up and down, the axis 
is turned round one way, or the other. This axis is 
made conical, and pafles through a conical fockct j 
which laft is folder’d to the fide of the receiver. Upon 
one of the ends of the axis, which projects beyond 
the fbcket, is fitted a fecond arm, which is alfo moved 
backward and forward by the axis, as the float rifes 
or falls. By thefe means, the rifing or falling of the 
furface of the water within the receiver communicates 
a correlpondent motion to the outfide, in order to 

give 
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give proper motions to the reft of the geer, which 
regulates the opening and {hutting of the fteatn 
and injeftion-cocks 5 and ferves the fame purpofe as 
the plug -frame, in Newcomen’s engine. The 
particular conftruftion, and relation of thofe pieces, 
will better appear by the figure and references, than 
can be done by a general defeription. 

arm, which is faftened to 
a conical axis, which goes through a conical 
focket in 

C, a triangular piece folder’d to the receiver. This 
piece has this {liape, to give liberty to the arm to 
rife and fall, that carries the float on the infide. 
DE is a fn^ll ciftern, folder’d to the receiver ^ which, 
being kept full of water, keeps the axis and focket 
air>tight. This ciftern is conftantly kept full of 
water, by means of a fmall leakage through the 
wooden peg r , which follows the packthread c d 
to the ciftern. 

is a fmall weight to counterpoiie the float within, 
is a Aider j which being fet nearer to, or farther 
from, the axis, will rife, or fall, a greater or 
lefTer fpace, as may be required j and is faftened 
by the ferew g. This Aider is furnifh’d with a 
turn-about, bi, which is alfo :ftftened by a ferew 
and nut at the end z, and ferves to adjuft the 
length of 

FGGHj a chain, which gives motion, by means of 
the fhorter chain k /, to 

JKLi the balance, which opens and Aiuts the cocks 5 
and moves upon the fmall axis L. 

GG are two puUies, fupported by two arms, that are 
faften’d to the fide of the receiver, and give the 

chain, 
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diain a proper direction in order to move the ba- 
lance. 

MN is the fteam-cock ; the end N being fuppofed 
to be detached from a pipe, that gives it com- 
munication with the boiler. 

0 is the injedlion-cock, whole key is turned by the 
arm 0 m. 

is the injedtion-pipe, communicating between 
the forcing-pipe above the valve, and the top of 
the receiver. 

JR iS is the arm, by which the key of the fteam-cock 
is worked. 

IK two rollers annexed to the balance, which, by 
ftriking upon the arm RS^ open and Ihut the 
Ileam-cock, as the balance is moved backward and 
forward. 

Rnoi^ the fteam-cock’s key-tail, which is furnilhed 
with two fmall rollers, o, which open and Ihut 
the injedtion-cock, by a^ng upon the arm Omia 
fuch a manner, that, when the fteam-cock is 
opened, the injection is Ihut, and vice verfa, 

Tis a bell of advice, which, moving along with the 
balance, continues to ring as long as the engine is 
at work. 

P" is a cock, which ferves to difcharge the air from 
the receiver, and is open’d by hand, when necelTary. 
is a weight fufficient to raife the balance to a per- 
pendicular pofture, when it is inclined to the right, 
and alfo to overcome the fridtion of the float, axis, 
pttllies, chrin, 

To put the engine in motion, prefs down the arm 

AB, which will bring the balance over to the right 

frde, and in its motion will open the fteam-cock, and 

Ihut 
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fliut the injection ; fet open the cock at that the 
air may be difcharged by the entrance of the fteam 
into the receiver. This being done, ihut that cock, 
and let go the ai'm ; the weight W WiM bring over the 
balance to the left, and in its motion Ihut the fteam- 
cock, and open the injeftion ; this prcfently condenfing 
the fteam into water, in a great meafure leaves a 
vacuum in the receiver. Things remain in this fitu- 
ation, till the prelTure of the atmofphere has caufed 
the water to mount thro’ the fuction-pipe into the re- 
ceiver, where, as its furface rifes, it caufes the float to 
afcend j and, deprefling the arm A B, raifes the ba- 
lance, till it has pafled the perpendicular j and, in its 
delcent, which is done by its own gravity, the roller K 
lays hold of the arm R 5, again opens the fl:eam-cock, 
and fhuts the injection. The receiver being now al- 
moft filled with water, the balance cannot return, till 
the furface of the water therein fubfides, and fuffers 
the float to defcend, This is performed by the elafti- 
city of the flream ^ which, at the fame time that it fills 
the receiver, drives out the water thro’ the forcing- 
pipe ; and when the furface is defcended fo low, as to 
fuffer the weight W to bring the balance beyond the 
perpendicular towards the left; it then falls of its own 
accord, and, in falling, the roller / lays hold of the arm 
R S, fliuts the fleam-cock, and opens the injection, as 
before. 

When the engine is defired to be flopp’d, obferve, 
when the balance lies to the right, to turn round the 
arm 0 m of the injection-cock, fo that the tail of the 
fleam-cock may mifs it in the next motion ; fo that, at 
the fame time that the receiver is fill’d with fteam, and 
the fteam- cock Ihut, the injection not being opened, 
the motion will flop for want thereof. 


Lxxin. 
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LXXili. A hiitcrfrom Dr. Parfons, F.R.S. 
io Mr. Peter Collinfon, F. R. S. cmcern- 
Ing the Shells of Crabs. 

Dear Sir, Red-lion Square, Apnl 22, 1752. 
'^eadApuiso.xx then I had examined the crabs, 
*752 YY ^y Ccx)k, I con- 

fefs’d I had feme doubts concerning them, which at 
prefent are clear’d up, by the laft view I took of 
them. However, as I made no manner of queftion 
of the animal’s calling his fhell at certain feafons, 
your friend needed not be at the pains to quote fo 
many authors, to prove what every naturalift knew 
before. I only wanted to be fatisfied, that the old 
fxawVwere thofe of the foft crab j which the muti- 
lated claw has indeed given me aflurance of, how- 
ever difficult it may be to conceive the manner of his 
quitting it. 

It is no doubt a curious fpecimen, and, I hope, 
will be very convincing to your correfpondent abroad, 
in fupport of a fadl, which nobody, who has any 
pretence to natural knowlege among us, would hcfi- 
tate about j any more than we do of that animal’s 
lhaking off one or more limbs occafionally for his 
prefervation. Nor is the manner of his acquiring a 
new limb in any wife different from that of his ob- 
taining a fucceeding new fliell} which is from a la- 
tent organization of the part ready for being indurated 
in due time, after the difcharge of the old one ; at 
which time, and not before, the teftaceous matter has 
room for its fecretion thro’ its proper emuniftories. 

This 
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I'his fpecimen is in every circumftance analogous 
to all the other animals, which annually caft their 
integuments ; and, in its prefent foft ftate, refembles 
that of a hen’s egg before the teflaceous matter is le- 
creted by the glands of the membrane j being (oft 
and flexible : for this matter of all cruftaceous ani-- 
mals, as well as of the eggs of fowls, is always fuc- 
ccflive to the intire formation of the membrane under 
it ; nor are the glands capable of admitting the mU 
n. ma of the teflaceous matter, till they have grown 
into a flate proper for that purpofe. 

Hence it may be concluded, that the crab, lobfter, 
or other fuch animal, which has this property, are, 
at firft, furniflied with this membrane intire, and 
fufficient to be a defence for the creature, againft the 
violence of the agitated waves, and the foiling of 
fand, gravel, or other bodies, that might prove ob- 
noxious to it, even before it can grow hard. This feems 
to be the method ordain’d by the Creator for the 
the prefervation of every animal, however differing 
in other little circumftances. The fnake, adder, li- 
zard, or any other kinds, which we iee endow’d 
with this property, have the new Ikin intire under 
the fhriveU’d, falling, old one j and it is, no doubt, 
the cafe with crabs, lobflers, and other cruflaceous 
animals. 

In order to throw a little more light upon this 
matter, it may not be difagrceable to obferve the 
manner of the induration of the furfaccs of the (hells 
of eggs. 

It has been fuppofed, that thefe conflft of a mucui 
indurated upon the furface of the membrane : but 
this is not the cafe. The particles of the (helly 

matter 



C 4-4^ 1 

matter are folid, tho’ never fo minute, and are c.ir- 
ried with the fluids of the animal to the membrane, 
now ready to receive them into the duds of its 
glands ; and are thence thrown into fuch order in 
the cellules of the external furface, as to acquire a 
flrrudure no kfs firm, in proportion, than bricks 
laid on one another j and as capable of bearing any 
fair preflure, as a well-built arch. 

When they are thus hardened and complete, they 
may be render’d as foft and flexible, by being mace- 
rated in vinegar, as if the flielly particles had never 
been placed upon them. And this is not, betaufe 
the matter is quite diflblved ; for a vegetable acid is 
not capable of making a total diiTolution of it j but 
the minute angles are defliroy’d, and the particles 
(which were before fix’d like wedges to each other, 
to which they vrere inevitably guided in the fecrction 
by the very ftrudure of die receiving cellules of the 
membrane) are become round, by the deftrudion of 
their angles, and admit of being roll’d in fome mea- 
fure upon one another, fo as in the whole to yield 
to the natural flexibility of the membrane. 

I am, with great refped and fricndliiip. 

Your moll humble fervant, 

James Paifons. 


3LXXIV. 
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LXXIV. Spherical Trigonometry reduced to 
Plane, hy Francis Blake, Efq. F. R. S. 

Read May 7, T"];’ is obfervable, that the analogies of 
*7S*- ipherical trigonometry, exclufive of the 
terms co-fine and co-tangent, are applicable to plane, 
by only changing the expreffion, fine or tangent of 
fide, into the fingle word, fide * : fo that the bufinefs 
of plane trigonometry, like a corollary to the other, 
is thence to be inferr’d. And the reafon of this is 
obvious ; for analogies raifed not only from the con- 
fideration of a triangular figure, but the curvature 
alfo, are of confequence more general ; and tho’ the 
latter fhould be held evanefcent by a diminution of 
the furface, yet what depends upon the triangle, will 
neverthelefs remain. Thefe things may have been 
obferved, I fay 3 but upon revifing the fubjedt, it fur- 
ther occurr’d to me, and I take it to be new, that from 
the axioms of only plane trigonometry, and almoft 
independent of folids, and the dodlrine of the Iphere, 
the fpherical cafes are likewife to be Iblved. 

Suppofe, firft, that the three fides of a ipherical 
triangle, ab d (Fig. i.) are given to find an angle, a 3 
which cafe will lay open the method, and lead on 
to the other cafes, in a way, that to me appears the 
moft natural. It is allow’d, that the tangents, a e, 
a /, of the fides, a d, a including an angle, a, make 
a plane angle equal to it j and it is evident, that tlie 
other fide, d b, determines the angle made by the 
fecants ce, cF at c the centre of the fphere ; whence 
the diftance, ef^ betwixt the tops of thofe fecants, is 

K fc k given 


• See M. De la Caille’s remark at the end of the fpherical trigono- 
metry prefix’d to his Elements of Aftronomy. 
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given by cafe- the fifth of oblique plane triangles (fee 
Heynes’s Tngonom.) which, with the aforefaid tan- 
gents, reduces it to cafe the 6th of oblique plane tri- 
angles alfo * : and thus this iith cafe of oblique tri- 
angles, fo intricate hitherto, becomes perfedly eafy. 
The 1 2th cafe is reducible to the i ith, and the reft, 
whether right-angled, or oblique, we are authorifed 
to look upon as reducible to right-angled triangles, 
whofe fides are not quadrants, but either greater or 
lefsthan fuch. Conceive therefore, now, in a right- 
angled fpherical triangle, (Fig. a.) that the tan- 
gent, gnij and fecant, em^ of eitlier leg, g is al- 
ready drawn j and in the point, m, of their union,, 
draw a perpendicular, to e the fecant, di- 
redly above the other leg, viz. a perpendicular to 
the plane of the fecant and tangent, that it may be 
perpendicular to both {EucL 4, ii) j for then will 
the tangent, giy of the hypothenufe, gb., drawn, 
from the fame point, which that of the leg was, 
eonftantly terminate in the perpendicular line, that 
the radius and tangent may make a right-angle {EucL 
18, 3). Whence thefe tangents, g g I, and the 
perpendicular line, mly together with the fecants,, 
cm, cl, will evidently form two right-angled plane 
triangles, gml, cml‘, and to one or other of thefer 
the fpherical cafes are eafily transferr’d. Thus, if in 
the fpherical triangle, gkh, the hypothenufe, g b, 
bafe, g k, and angle, g, at the bafe, be the parts 
given and required, when any two are given, the 

third 


* The angle to be found m this cafe muft always be thaffosmett 
kythe two tangents. 



[ +43 ] 

third may be determined by means of a plane trian- 
gle ; and at a fingle operation. We have, for in- 
iftance, in the right-angled p’ane triangle, 
formed as above, the bafe, g;//, and hypothenufe, 
g/, to find, by cafe the fth of right-angled plane 
triangles, the angle included, wdiicli is the fame as 
on the fphere. And then if the bafe, g k, the angle, 
g, at the bafe, and perpendicular, k 6, be the fpheri- 
cal parts given and sequired ; or if the angles, g and 
Ijj and the hypothenufe, g b, be the parts given and 
required, we have only that former proportion of 
the hypothenufe and bafe, and angle at the bafe, 
in the triangles, PND, DFGy obtained by the 
complements, to transfer to the plane. But fe- 
Condly,' fuppofe the fpherical proportion is of the 
three fides, any two being given, the third may be 
alfo found at a fingle operation, in the fecond right- 
angled plane triangle, cm I, form’d as above; We 
have, for inftance, the hypothenufe and bafe, r/, cm^ 
viz. the fecant of the fpherical hypothenufe and bafe 
^h,gk, to find, by the yth of right-angled plane triaa- 
gles, the angle, c, at the center, which is the taesl- 
fure of kby the fide that was fought. And then 
again, if the hypothenufe, one leg, and the oppo- 
fite angle be the fpherical parts given and required; 
or if the two angles and a leg be the parts given and 
required, we have only the former proportion of the 
three fides in the triangles, PND, DFG, obtained 
by the complements, t« traisfer to the plane. Whence, 
the fix proportions of right-angled fpherical triangles 
being comprehended in this method, it is fully demon- 
flrated, that all the cafes of tliefe triangles are fo to 
be refolded. 

The 


Kkk 2 
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The fame might be deduced without the method 
of complements, but neither in fo fhort nor fatisfac- 
tory a way, and it (hall therefore be omitted. I have 
communicated this upon account of its perfpicuity, 
and fuppofing, that in an age fo greatly advanced in 
mathematical learning, the leaft hint of what is new 
would not be unacceptable. 


Fig. 1. Fig. 2 , Fig. 3. 



Square, Weftaanfter, 
May 7, 175a. 
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LXXV. An Account of a manufcript treaiife^ 
prefented to the Royal Society, mtituledy 
Traite du corail, contenant les nouvelles 
decouvertes, qu’on a fait fur le corail, Ics 
pores, madrepores, fcharras, litophitons, e- 
ponges,et autres corps et prodii(5tions, quela 
mer fournitjpour fervir a Thiftoire naturelle 
de la mer ; that is to fay^ A Tdreatife upo ?2 Co- 
ral^ and fever al other ProduBions furnifpd 
by the Sea^ in order to illujirate the natural 
Hijlory thereof by the Sieur de Peyflbnnel, 
M, D, Correfpondent of the Royal Acad, of 
Sciences tj/Paris, ofthatofyios)!cpd!dsx^and 
of that ^Belles Lettres at Marfeilles ; Phy- 
fcian-BotaniJly appointed by His Mo/l 
- Chriftian Majejly in the If and of Guada-- 
lupe, and heretofore fent by the King to the 
Coafts ^Barbary forDifcoveriesin Natural 
Hiftory, ExtraBed ami tranfated from the 
French by Mr, William Watfbn, F. R, S. 


Read May 7, / 1 A JH S curious treatife before us, con- 
»75*- Jl^ taining upwards of 400 quarto 
pages in manufcript, was tranfmitted to the Royak 
Society from Guadalupe. It is the refult of the ob» 
fervadons of above thirty years j and was fent hither,, 
as M. de Peyffonnel informs the Society by a letter 

dated' 
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dated at Guadalupe May i, izyi, to be inftrted, 
if it fhould be found worthy, in the Pbilojbphkal 
T^ranfaSiions. 

He does this, as he perceives, that in France fome 
lovers of natural hiflory do attribute and even appro- 
priate to themfelves his labours and his difcovcries, of 
which they have had the communication 5 and that 
himfelf, retired to the Weft Indies, and not having 
the means of giving to his work the perfection he 
defired, for want of books, and yet more for want of 
judicious perfons, with whom he might not only con- 
fult, but who might alfo enable him to give a more 
full explanation to fuch paflages of his work, as might 
be thought obfture, and even correCt the faults 
thereof 3 for which reafon he takes the liberty to rc- 
queft this good office of the Royal Society. 

This treatife is divided into two parts ; the iirft of 
which relates to coral only, and is fubdivided into 
ten chapters; to which is fubjoined a catalogue of 
the remedies and compofitions, as well chemical as 
galenical, in which coral is an ingredient. The fecond 
f^rt is fubdivided into eight diflertations, each of 
which has for its objeft fome produdion of the fea ; 
and the whole tends to evince, that as well coral, as 
the other marine bodies herein fpecified, and here- 
after to be confider’d, are produced by animals, viz. 
different kinds of urtica marina & purpura. To 
thefe the author has added a complete index, refer- 
ring to evety thing taken notice of in tihe whole 
work. 

This work h the refult of a great ntimber of very 
curious obfkvadons and inquiries, and has for its ob- 
ject a pai t of natural hiftory not hitherto well known. 

For 
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For the difficulties, which there are, in getting from 
the bottom of the fea its productions, and the few 
opportunities, which occur, of making the neceflary 
observations upon fea-plants, have been the caufe, 
that this part of botany has been hitherto very imper- 
fect 5 and that the antients have been ignorant of 
the organifation and ilruCture of thefe plants, of which 
they were acquainted but with a very fmall quantity, 
although the different fpecies are exceedingly nume- 
rous. 

M. PeylTonnel, difpofed from his youth to the 
ftudy of natural hiftory, after having qualified him- 
felf for the praftice of medicine, applied himfelf 
with great diligence to that fcience, to wliich his in- 
clinations fo ftrongly prompted him ; and being a 
native of, and refidingat Marfeilles,he had the oppor* 
tunity of examining the curiofities of the fea, which 
the fifhermen, more efpecially thofe who fearch for 
coral, furnifhed him with. Thefe conliderations 
engaged bins to endeavour to illuftrate this obfeure 
part of natural hiftory,. which he was more particu- 
larly enabled to do, as he could examine the produc- 
tions of the fea the moment they were taken out of 
the water, or even in the fea itfelf, when thefe bodies 
are in their natural ftate : for moft of thofe naturalLfts„ 
who have treated of them already, have not examined 
them, but when they have been disfigured by the 
air, and have changed their t‘’ue ftate by being dried, 
Befides, that tranquillity of mind, which a juft ob- 
fefver fhould be always in poflfeffion of, is frequently 
difturbed in thofe little flight boats ufedby thecoral- 
fifliers, Thefe, as well as feveral other difficulties, 
have been the caufe,. why we have fo little knowlcge 
6 ' of 
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of the natural hiftory of the fea. Our author found the 
means of ovei coming thefe obftacles : the voyages 
which he made to the American iflands, to St. Do- 
mingo, to MifTiffippi, to Egypt, and elfewherc, have 
ftccuftomed him to the fatigues of the fea ; and the 
frequent opportunities of embarking himfe'f with the 
coral-fifliers and others were very favourable to his 
purpofe, and contributed to the difeoveries, which he 
made upon this fubjeft, and which he verified and 
enlarged, when in Barbary by the king’s orders. As 
coral, next to pearls and ambergrife, was the moft 
precious marine produdion, it was not to be wonder’d 
at, that our author firfl turned his thoughts to the 
inveftigation of its hiftory. 

The firft chapter therefore of the work before us 
contains the opinions of the antients concerning co- 
ral, and the obfervations made theieupon fince their 
time ; among which are the opinions of Peireikius, 
Boyle, Pifo, Boccone, Venette, the Comte de Mar- 
figli, and thofe of M. de Peyflbnneh 

In the fecond chapter is an examination, whether 
coral is a plant, or a congelation j in which are in- 
cluded two extrads, one from M. Tournefoit’s ele- 
ments of botany, and the otlier from the memoirs of 
the Royal Academy of Sciences. 

The third chapter exhibits new obfervations, from 
which are difeovered the iirtica marina & Purpura^ 
which form coral; wherein likewife are explained 
the formation and mcchanifm of this marine pro- 
dudion. 

In the fourth chapter we find new chemical ob- 
fervations upon the diftillation of coral, which tend 
to prove, that coral is the produdion of infeds. 

In 



[ +49 3 

In the fifth chapter are exhibited the definition^ 
etymology, colours, and diiferent fizes of corals, and 
of the infedts inhabiting therein. 

The fixth chapter fhews us the places, where they 
fiih for coral, and the manner of filhing for it. 

In the feventh chapter we have the manner of 
working upon, and of polifliing coral, and the com- 
merce therewith. 

The eighth, ninth, and tenth chapters give us the 
chemical pieparations of coral, its virtues and ufes in 
medicine, when varioufly prepared. 

The fubjedls of the eight differtations of the fe- 
cond part of this work are the feveral Ipecies of ver- 
micular tubes found in the fea, the madrepores, 
millepores, lithophytons, corallines, fponges, the va- 
rious fliell-fith, which inhabit the fea without change- 
ing their place, and the formation and raechanifm of 
thefe feveral fubftances. 

This then is the general fcope of our author j and 
though every part of his work deferves to be con- 
fidered, I muft, upon account of the time ufually 
allowed to works of tliis nature, confine myfeif to 
fuch parts only, as feem mofi: to merit the attention 
of the Royal Society. 

It had been long the received opinion, that coral 
was foft in the fea, and was liarden’d by the air upon 
taking it out of the water; and our learned Mr. Boyle 
was not willing to quit tliis opinion. But as experi- 
ments are the only way of afluring ourfelves of the 
truth, Boccone, for this purpofe, went to fea in one 
of the coral -fifliers veffels, and by plunging his arm 
‘into the water had an opportunity of examining ^he 
coral, as tliey were fifhing it up, before it came 

L 1 1 into 
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into tlie air. He invariably found it hard, except a 
its extremities ; where, upon preffing it between the 
nails of the fingers, it fui'niflied a fmall quantity of 
a milky fluid, refembling in fome degree the juice 
of fpurge or fow-thiflle. Boccona oblerves farther, 
that he faw fevcral furrows under the bark of the 
coral, which terminate at the extremities of the 
branches, about which one might clearly fee feveral 
fmall holes of the form of a ftar, which he imagines 
are deftined for the produdion of branches. Ve- 
nette’s account of coral in his treatife of ftones is much 
the fame as Boccone’s. 

The Count de Marfigli, in a letter to the Abbe Big- 
non, in the year 1 706, takes notice, that, in order to 
give the mofl: exad account of the produdion of coral, 
he wanted to be aifured, whether the milky juice be- 
fore-mentioned was found therein both in winter and 
fummer, which was a matter of difpute even among 
the coral-fifhers. For this purpofe he went in winter 
for a few days to fea with the coral-iiflters, and made 
feveral important difeoveries into the nature of coral. 
He lent the Abb^ Bignon an account of fome branches 
of coral, which he found cover’d with flowers, and 
which was a thing unknown even to the coral-fifliers 
themfelves. Thefe flowers were about a line and a 
half in length, fupported by a wliitc calyx, from 
which proceeded eight rays of the fame colour. Thefe 
were of the fame len^, and of the fame diftance 
one from the other, and formed a ftar-like appear- 
ance. Thefe bodies, which the Count de Maifigli 
imagined were flowers, M. Peyflbnnel afterwards dif- 
cover’d to be the infeds inhabiting the coral. As to 
the fad, whether the coral furniflicd a milky juice 
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in winter as well as in fummer, Coant de MarfigU 
obferved, that he did in December find the milky 
juice between the bark of coral and its fubftance, in 
the fame manner as he did in the month of June 
preceding. 

M. de Peyfibnnel was unwilling, that the idea, 
which the ingenious difcovery of the Count de Mar- 
figli had given, in relation to the flowers of coral, 
ihould be loft ; and therefore, being at Marfeilles 
in the year 1723, he went to fea with the coral- 
fifhers. Being well apprifed of what Marfigli had 
obferved, and the manner of his making thefe ob- 
fervations, as foon as the net, with which they 
bring up the coral, was near the level of the water, 
he plunged a glafs veflel therein, into which he 
convey’d fome branches of coral. Some hours after, 
he obferved, tliat there appear’d a number of white 
points upon every fide of this bark. Thefe points 
anfwer’d to the holes, which pierced the bark, and 
formed a circumferibed figure with yellow and white 
rays, the center of wliich appear’d hollow, but after- 
wards expanded itfelf, and exhibited feveral rays re- 
fembling the flower of the olive-ti-ee j and thefe are 
the flowers of coral deferibed by Marfigli. 

Having taken this coral out of the water, tire 
flowers enter’d into the bark, and difappear’d j but 
being again put into the water, fome hours after 
they were perceptible again. He thought them not 
fo large as the Count de Marfigli mentions, fcarce 
exceeding in diameter a large pin’s head. They 
were foft, and their petals difappear’d, when they 
were touched in the water, forming irregular figures# 
Having put fome of thefe flowers upon white paper, 

L U a 'they 
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they loft their tranfparency, and became red as they* 
dried. 

Our author obferved, that thefe flowers grew frona 
the branches in every direction, from broken ones, 
as well as from thofe which were whole j but their 
number lelTen'd towards the root 5 and a'ter many 
obfervations he determines, that what Marfigli took 
for flowers were truly infedts. 

Coral is equally red in the fea as out of it ; and 
this rednefs is more fhining, when juft taken out of 
the water, than even when it is polifh’d. The bark 
of coral, by being dried, becomes fomewhat pale. 
The extremities of its branches are foft, to the length 
of five or fix lines j they are fill’d with a whitifh 
juice tending to yellow. The coral-fifhers faid, that 
in the month of May this juice did fometimes appear 
upon the furface of the bark; but this, notwith- 
ftanding great attention, our author could not obferve. 

The body of coral, altliough hard, feems to give 
way a little, when prefs’d between the fingers ; and 
being broken at different diftances, when juft taken 
from the water, there always came therefrom a fmall 
quantity of milky juice through certain tubes, which 
appeared to bedefiin’d towards the bark. 

Having inquired of the fifhers in what diredtion 
the coral grew in the fen, they acquainted hiuj, 
where the depth of the fea permitted them to dive, 
that they had found it growing fometimes perpen- 
dicularly downwards, fometimes horizontally, and 
fometimes upwards. 

Having verified thefe obfervations during the eight 
days he ftaid with the fifhermen, he adds, that he 
had never found any pores perceptible in the fubftance 

• of 
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of the coral j that there iffued forth lefs milk from 
the large branchc'j than from the fmaller ones ; and 
that the firft were harder, and lefs compreffible. 

The bark of coral covers the whole plant from the 
root to the extremities of the fmalleft branches. It 
will peel oiF ; but this is only when juih taken out of 
the water. After it has been expofed for a fhort time 
to the air, you cannot detach it from the body of 
the coral, without rubbing it to powder. This bark 
appears pierced with little holes, and thefe anfwer to 
fmall cavities upon the fubftance of the coral. When 
you take off a piece of this bark, you obferve an infi- 
nite quantity oflittle tubes, which connecit the bark to 
the plant, and a great number of little glands adhering 
to thefe tubes j but both one and the other do not 
diftindtly appear, except when they are full of juice. 
It is from thefe tubes and glands that the milky juice 
of coral ifilies forth. Befides thefe, you fee in variety 
of places the bark pulh itfelf outwards, where the 
fubftance of the coral is hollow'd, and form'd into 
the little cells, taken notice of by Boccone and Mar- 
ligli. In thefe you fee littie yellowifh bodies, of 
the length of half a line, which terminate at the 
holes in the bark j and it is from thefe that the flow- 
ers appear. 

Our author has found branches of coral, which, 
having been broken, have fallen upon other branches, 
have failen'd themfelves thereto, and have thus con- 
tinued to grow. He has found, when a piece of ilone, 
{hells, or other hard bodies, have offer’d themfelves 
between the ramifications of coral, that it has ex- 
panded itfelf over them, and inveloped them in its 
fubftance. He has feen pieces of coral growing 
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upon detached pieces of rock, glafs bottles, broken 
pots, and other fubfiances, from which the plant 
could receive no nourifhment. It has been faid by 
great authority, that coral grows from the rocks per- 
pendicularly downwards; but our author has feen 
fome growing to a round flint, which mufl: necefl'arily 
have vegetated upwards, like mofl: other plants. 

M. de Peyflbnnel proceeds to examine, whether or 
no coral is a plant, according to the general opinion, or 
a petrification or congelation, according to fome; and 
after have exliibiting the various arguments deliver’d 
in fupport of thefe, he concludes, that coral, as well as 
all other ftony fea-plants, and even fponges, are the 
work of different infedls, particular to each fpecies of 
thefe marine bodies, which labour uniformly accord- 
ing to their nature, and as the Supreme Being has 
order’d and determin’d. The coral-infedt, which is 
here called a little urtica, purpura, or polype, and 
which M. Marfigli took for its flower, expands itfelf 
in water, and contradts itfelf in air, or when you 
touch it in water with your hand, or pour acid liquors 
to it. This is ufual to fiflies or infedts of the vermi- 
cular kind. 

When our author was upon the coafls of Barbary 
ia 172 5", he had the pleafui'e of feeing the coral- 
infedt move its claws or legs ; and having placed a 
veflei of fea-water with coral therein near the fire, 
thefe little infedts expanded themfel ves . He increafed 
the fire, and made the water boil, and by thefe 
means kept them in their expanded Hate out of the 
coral, as happens in boiling fhell-animals, whether 
of land or fea. Repeating his obfervations upon other 
branches, he clearly few, that the little holes, per- 
ceptible upon the bark of the coral, were the openings 
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through which thefe infeds went forth. Thefe holes 
correfpond with thofe little cavities or cells, which 
are partly in the bark, and partly upon the fubllance 
of the coral ; and thefe cavities are the niches, which 
the infeds inhabit. In the tubes, which he had per- 
ceived, are contained the organs of the animal ; the 
glandules are the extremities of his feet, and the 
whole contains the liquor or milk of coral, which is 
the blood and juices of the animal. When he prefs d 
this little elevation with his nails, the intellines and 
whole body of the infedl came out mix'd together, 
and refembled the thick juice fu- nifli’d by the f.ba- 
ceous glands of the fkin. He faw, that the animal, 
when it wanted to come forth from its niche, forced 
the fphindter at its entrance, and gave it an appearance 
like a ftar with white, yellow, or red rays. When 
the infeft comes out of its hole without expanding 
itfelf, the feet and body of it form the white appear- 
ance, obferved by Marfigli j but being come forth, 
and expanded, it forms what that gentleman and our 
autlior took for the petals of the flowers of coral, 
the calyx of this fuppofed flower being the body of 
the animal protruded from its cell. The milk be- 
fore-mention’d is the blood and natural juice of the 
infedl, and is more or lefs abundant in proportion to 
its health and vigour. When thefe infedls are dead, 
they corrupt, and communicate to the w^ater the 
fmell of putrid fi£h. 

The fubllance of coral, by a chemical analyfis, 
fcarce furniflres either oil, fait, or phlegm : live co- 
ral with its bark furnilhes about a fortieth part of 
its weight in thefe ; but the bark of coral alone, in 
-which are contain’d thefe animals, affords a fixth 
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part. Thcfe principles rcfcniMc tliofe drawn from 
human fcull, hartfliorn, and other parts of animals. 

After tlie accounts here laid down, we arc able to 
flffign the rcafons of all the panicular lads we ob- 
ferve in coral. We fee, why a bianeli thereof, 
bioken ofl'and detach’d from its lUm m.iy iloiuith. 
It is beeaufc the coral-infcdvS, which arc contain’d in 
its cells, not having been injured, continue their 
operations 5 and drawing no nourifimcnt fiom the 
ficm of the coral, are able to incrcafe, detached and 
feparate. How they live and arc noiiriflied, Is pro- 
pofed to be explain’d in treating of the iirtica of the 
Madrepora, in which thcfe animals arc vaftly larger, 
and appear very diftindly. 

In each hole or ftar of the Madrepora, (ni which 
our author lays the evident proof of his new fyllcm, 
the urtica, placed in the centre of each pore, caufes 
it to increafe in every diredtion, by lifting itfelf fur- 
ther and further from the centre of the llone. Ami 
in coral, and in the lithophyton, the ujtica, being 
niched in their crufls or harks, depolits a juice or li- 
quor, which runs along the furrows perceiv’d upon 
tile proper fuhflanccor body <if coral, and, llopping 
by little and little, becomes fi^cd and linrd, and is 
changed into ftone; and (his liquor, being (loppi-d 
by the bark, caufe'S the coral to incrcafe proporti<ai- 
ably, and in every diredbn. In funning coral, and 
other marine produdtions of this clafs, the animals 
labour like tliofe of the teftaccous kind, each accord- 
ing to his fpecics, and their produdlions vary at coni - 
ing to their feveral forms, magnitudes, and colours. 

If, after what has been here laid down, fome will 
Hill conlider thcfe marine productions as plants, they 

arc 



C +57 1 

are truly zoophytes, formed by the labour of ihe ani- 
mals, which inhabit them, and to which they are 
the ftay and fupport. 

By what is exhibited in this woik, the author con- 
ceives, tlmt he has explain’d the nature of thefe fevei al 
marine produdtions, which have hitherto been fo 
enigmatical. It is true indeed, that no reafons can be 
aflign’d, why the oeconomy of thefe animals is di- 
reded in fuch or fuch particular forms. VVe can no 
more account for the admirable ftrudure and colour 
of fevcral fpecics of ihcll-fifh : we muft in this, as 
in moil of the other operations of nature, cry oat, 
O altitiido dhoitiarum / 

Swammerdam feems to have proceeded very far 
in thefe difeoveries, as you may fee by liis letter to 
Boctoni*. He goes farther, and fays, that having 
with a microfeope examin’d a piece of coral, he 
found, that each particle thereof was compofed of ten 
or twelve angular and chryftallinc fphcrulesj and 
having faw’d acrofs a piece of coral, and given it 
the higheft polifh, he found with the microfeope, 
and even without it, tliat coral from its centre is dif- 
pofed in Jlrata, which he conjedtures are form’d by 
the application of the abovc-mention’d fpheruies. 

M. dc Reaumur, having been made acquainted 
with what M. de PeyfTonncl had obferv’d, lent him 
a letter thereupon in the year 1726 j wherein he 
takes notice, that no one had hitheyto confidcr’d 
coral as the work of infedfs. But it feem’d to him 
difficult to eftabliffi this dodtrine in the generality of 
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marine produdions, as was our author’s opluion. 
That however you confidcr’ei coral and lithophytons, 
it did not appear pofliblc, that they were the con- 
ftrudlions of the infeiils inhabiting therein : That the 
only fyftem to be adopted upon thefe matters, was, 
what he mention’d to our author heretofore ; and 
that is, that tlie bark of thefe bodies only is a plant 
properly fpeakingi and that this depofits a deny 
matter, which forms the ftalk ncccilary to fidlain it. 
That then, in his opinion, all the difficulties vanifli 
with regard to the organization of coral. 

In the year 1^26, M. de Pcyflbnnel was appointed 
phyfician-botanift to the ifland of (?uadcloupe, where 
he has continued his obfervations, which have more 
and more convinc’d him of the truth of his fyftem. 
He talces notice, that the leprofy, a difordcr elfe- 
where almod unknown, is frequent in this illand : 
Our author mufl mean here the ekphantiafi$i or le- 
profy of the Greeks j as that of the Arabians is too 
frequent every- where. 

M. de Peyllbnncl acquaints us, he has fincc 
found, diat M. Bernard dcjullien andM.de Reau- 
mur were themfclvcs convinc’d of tlie truth of his 
obfervations in the expeditions they liavc made, one 
to die fea-coafts near Roclicllc, and the other in 
Normandy. 

In the courfc of this work our author mentions, 
that, befides the animals to which coral owes its 
formation, there are three kinds, which he defcribc.s 
at large, which pierce and corrode the coral while 
in the fca, without preventing its incrcafe. 

Contrary to what has been generally received, and 
to what even the Count de Marligli aflerts, coral 
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grows among the rocks, and in the caverns of the 
lea, open to cvciy expofure. It had always been 
laid, that it never grew in caverns open to the 
north ; they mull: always be expofed to the fouth, at 
leaft to the eaft or weft : but upon the coalt of Bar- 
bary, which lies open to the north, coral is not lefs 
frequently found than elfewhere. It is generally ob- 
ferved to grow better and more readily in fhallow 
than in deep water ; and though they generally fifh 
for it at the depth of ten or twelve fathom, they 
fometimes get it, though but feldom, at an hundred 
and twenty. 

M. de Peyflbnnel then gives us the manner of 
coral-fifliing, and deferibes two different machines 
made ufe of for tliis purpofe: one, for filhing up 
the coral where the bottom is fmooth, and it is the 
fame, which is deferibed by Gaffendi in his life of 
Pcyrolkius. The other, which is called in the Pro- 
vencal language falabj'e^ is conftruded fo, as to 
be employ’d where the bottom of the fea is rocky 
and unequal. He takes notice of the great Ikill 
and addrefs of the coral-fifhers in the management 
of thefe machines, as well as their fagacity, in find- 
ing, at confidcrahlc diftanccs from the fhore, the 
very places, where feme time before they have been 
fucccfbful. I am forry he has omitted to fend us 
the figures and rcprefentatbns of this fi fifing, which 
he tells us he has in his mufscum. 

In the courfc of this work, our author takes no- 
tice, that all the produdions of the fea, of which he is 
now treating, have bccnconfider’d by naturalifts fome- 
times as ftones, and fometimes as plants. Their ffony 
fuliAance deceived fome, their tree-like appearance 
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others y infomuch that the bulk of writers, who 
have not feen thefe bodies except in their cahinctn, 
have only coniidcr’d their figures. They have deno- 
minated pora that clafs of them, which feem’d 
pierc’d with holes. Of thefe they found foinc, the 
holes of which were large j and thefe they call’d 
madrepora. 

There is another confufion among the writers con- 
cerning thefe bodies : all thofe, which had a tree-like 
form, whether their furfaces were fmooth, without 
holes, or whether they were rough and unequal witli 
them, they were all together llilcd corals. Thofe of 
any other form than that juft now mentioned, were 
call’d madrepora, lithophyton, or alcyonium. It there- 
fore appears necefiary to eftablifh fome efiential cha- 
radlers to be able to diftinguifli thefe different bodies 
one from another j but before thefe marks of diftinc- 
tion arc laid down, our author thinks proper to exa- 
mine, what thefe bodies are, and how they are formed. 
He, proceeds to remark, that divers produdions aro 
found in the fca of a ftony nature. 7’hcfe bodies 
are always equal, and always the fame in their dif- 
ferent fpecies ; they have the fame arrangement of' 
parts, the fame elTcntkl figure, and diOlr in no- 
thing but in their outward form, like diflcrcnt 
vegetables. They arc all pijrced with htdes and 
pores, which are of the fame li'/e anti figure, and 
are of the fame difpofition in each fjK'cics j I'o 
that it appears evident, that they are all pro- 
duced from the fame matter. How they are pro- 
duced, and their mechanifm, has been hitherto un- 
known. 
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Our author has given us, when treating of coral, 
fever al obfcrvaiions of other perfons relating thereto j 
but he finds none relating to the madrepora, and the 
other fea produdions. But tlic knowledge, which he 
had acquired into the nature of coial, conduded Iiitn 
to the difeovery, which he made, of the animals, that 
form the madrepora. 

As this fyflcm is new, he thinks it neceffary to 
give his obfervattons, as they enabled him to form 
it. He defines the raadrepoia's to be all thofe marine 
bodies, which are of a fiony fubftance, without eitlier 
bark or cruft, and which have but one apparent 
opening at each extremity, furnifli’d with rays, 
which proceed from the centre to the circumference. 
He then takes notice of the means, by which he found 
the madrepora to be the habitation of animals. So 
early as the year 1719, when his curiofity carried 
him to the cotal-fifhing on the coaft of Provence; 
and though intent only upon coral, and negleding 
to examine any other marine produdion, he never- 
thelefs obferv’d, that the extremities of the madre- 
pora were foft, and cover’d with a raucofity, which 
had a fifhy fmcU. From thence he fufpeded, that 
therein was contain’d forae kind of animal , but his 
curiofity ftopp’d here. Aftewards, being upon the 
coafts of Barbary, the fifhermen brought him in a 
barrel of fca-water one of thofe madrepora’s, which 
are call’d in Provence, ftnouilk de mer^ or fca-fenncl. 
It had been put into the barrel as foon as it .was 
taken out of the fea ; and he obferv’d, that the ex- 
tremities of this madrepora were foft and tender, 
furnifh'd vdlh a tranfparent mucofity, like that of 
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inailsj thcfe extremities were of a beautiful yellow 
colour, and were five or fix lines in diameter. 

He therein fiiw an animal, refembling the cuttle- 
fifii, polype, or fea-ncttlc. The body of this fifii 
fill’d the centre} its head was placed in the middle 
thereof, and was furrounded by feveral feet or claws: 
thefe feet fill'd the intervals of the partitions oblerv'ii 
in the madrepora, and were at pleafure brought to 
its head, and were furnifh’d with yellow papilla:* 
Its head or centre was lifted up occafionally above 
the furface, and often contradted and dilated itfelf 
like the pupil of the eye. He had the pleafure of 
feeing it move diftindtly all its claws, as well as its 
head or centre. 

We can eafily conceive all thefe motions, from 
what we all of us have lately feen in the frcfti- 
water polype, 'difeover’d by our worthy member Mr. 
Trembley : and it is to ^ obferv’d, that the great 
fea polype (which is eaten in Lent in the Mediter- 
ranean, and which is found upon our own coafts, 
and ufually call’d a pruk) the animal of the madre- 
pora, that of coral, and the frefh-water polype, 
fcarce difier but in magnitude 5 fo that from having 
feen one, an idea of the reft may eafily be formed. And 
I mention this with the more freedom, as 1 myfelf, 
^jpon a vifit with Mr. Trembley m Suflex at the late 
excellent Duke of Richmond’s, whofc lofs we yet la- 
ment, faw the fame order and oeconomvobfervcain the 
coralline*, as ia mentbn’d by M. ae Peyfibnnel of 
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the coral and madrepora. This pharnomenon Mr, 
Tremblcy had difcovcr’d fome time before ; and hav- 
ing put fome frclh collcded coralline into a phial of 
fca-watcr, brought it to Goodwood; where, after it had 
been fuftcr’d to remain at reft a few hours, by the affift- 
ance of a microfeope a great number of veiy fmall 
white polypes, cxadtly in form refembling the firelli 
water polype, but infinitely lefs, were feen to protrude 
themfelves from the inequalities of the coralline, 
each of which ferv’d as an habitation for a polype. 
When the water was ftill, thefe animals came fortli, 
and mov’d their claws in fearch of their prey in va- 
rious diredions ; but, upon the Icafi: motion of the 
glafs, they inftantly difappear’d ; as was the gafe of 
the coral-infcd, deferib’d by our author. 

But to return. The flem of the animal of tlie 
madrepora is fo foft, that it divides upon the gentlefi: 
touch. This foft texture prevented M. de Peyflbnnel 
from detaching any one j and he obferves, that there 
are in thofc feas feveral large fpecies of urtica, 
which become pappy upon the leaft touch. He men- 
tions one fort of above a foot in diameter, whofe body 
is as large as a man’s head, and which arc of a poi- 
fonous nature. 

After the madrepora had been preferred three 
days, the animals therein cover’d its whole furface 
with a tranfparent jelly, which melted away, and 
fell to the bottom of the water as the animal died ; 
and both the water and madrepora then had a putrid 
fifhy fmcll. After having deftroy’d and confum’d 
all the animals, the extremities of the madrepora 
became white. 



t 464 ] 

Imperatus fecms to have border'd upon tlilh difeo- 
very, when he fays, “ that the extremities of the 
“ madrepora are foft, of an obfctire purpliOi colour, 
“ containing a meidbranous fubdance j from whciu v 
“ one might fufpedl, that it partakes of a fenfilive 
“ and animal life.” 

Out author made the experiment here laid <lown 
upon every fpecies of madrepora, which he found, du- 
ring the three months he continu’d upon the coafls ot 
Barbary. He obferv’d always the fame appearance, 
allowing feme little difference for the colour and 
fiise of the animals, the textur<‘ of their bodies, and 
that of the bodies themfelves, upon which they were 
produced. 

From what I have here extradted concerning the 
coral and madrepora, an idea may be formed of the 
raillepora, lithophyton, corallines, and fponges j each 
of which is; according to our author, tne habitation 
of numerous animals, and form’d by them. He 
has given us from his own obfervations particular 
accounts of each of thefe productions, and divided 
them into genera and fpecies with great accuracy ; 
and though in common they are the habitations of 
animals, each fpecies varying in foim and hulk, and 
compofing its cell in various forms and manners, 
and of different confiftcnccs, conftitutes their tflential 
<jti#adcr. As oyfters, fcallops, mufcles, cockles, 
ihails, have a power given them by the Author 
of mtxite of and enlar^ng their feparate 

dwellings j to mdl bod«»> the fubjci^ of this treatife, 
the fame power is hut in large families. 

In the madrepora, its animal occupies the extre- 
mity 5 in themillepora, the fubftancc} in corallines 

and 



[ 465 3 

and fpongcs, the void places 5 in coral and litliophy- 
toiis, the cortical parts. 

I'ach of tlicfe animals, according to their kind, 
furnilh fubflances, differing, as much in confift- 
cncc as in form. That of coral is extremely hard, 
and compadt j the madrepora and millepora are of 
a ffony, but more loofe texture ; the coralline 
is ftill more foftj the lithophyton of a fulflance 
nearer horn than Hone j and the fponge is foft and 
elaftic. 

We obferve a great variety in the operations of 
nature : the crab, the cuttlc-filh, and the fea fpider, 
arc endow’d with a teftaceous covering 5 tlie efculent 
fea polype, and others of that clafs, have no fuch 
defence. So moft of the animals, hitherto taken 
notice of in this trcafife, have a fecure retreat j but 
there is a produdion, denominated by Imperatus 
Lorica marina^ which has no fuch convenience. It 
is, if I may be allow’d the expreffion, a foft madre- 
pora. It grows at the bottom of the fea, and is a 
ierics of circular tubes, of about half an inch long, 
and of two or three lines in diameter. Each of 
thefe, at the end moft remote from the centre, is fur- 
nifli’d with a fphindter, from which are occafionally 
protruded the legs or claws of the animal, like thofe 
bcforc-mention’d The tubes themfelves are like- 
wife at plcafure lengthen’d and fhorten’d. They 
are faften’d to the rocks by a common broad furface, 
after the manner of coral, and fuch-like marine pro- 
ductions, and arc of a coriaceous fubftance. Hither 
likewife may be referr'd the foft lithophyton, ufually 
call’d the fea mulberry, and deferibed by our authoi’i 
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which, upon obfcrvation, exhibits nearly the fame 
phaenomena with the preceding. 

It remains now, that I lay before you fomc account 
of our author’s opinion eoncerning the propagation 
of thefc animals. He fuppofes, that they fpawn, as 
oyfters do j and that their fpawn is invclopcd in a 
vifeous fubftance, like that of tedaccous and other 
fifli j and that by this vifeofity it is faften’d indiffe- 
rently to whatever folid body rails in its w.iy, whe- 
ther it be a rock, glafs, broken pots, flint-floncs, 
and fuch-like. This vifeous matter, coming to lliig- 
nate, is changed, according to its nature, into a folid, 
and forms a lamina or Jiratum^ fuch as is obferved at 
the bafe of thefc produdtions, and ferves as it were 
for their firft principle. The egg, invclopcd in this 
vifeous fubftance, is hatch’d in its proper time, and 
furnifhes the animal, which refemblcs the fea pcjlype, 
and other foft lifh. Thefc animals have all the nc- 
ceflary organs, and among others a particular gut, 
which, in the cuttle-filli, is fill'd with a black liquor, 
the ufe of which, according to the vulgar opinion, is 
that of being pour’d out at pleafurc, to prevent the 
animal being taken when purfued ; but this liquor, 
according to our author, fervts the animals, the fub* 
jeds of this treatife, with a matter capable of grow- 
ing hard j and furnifhes tljc incrcafe ol tlie btaiy or 
ftiell of the animal, which, like other fttells, re- 
mains always of the fame form, and is of a iii!c 
proportionable to the animal. In the madrepora it 
lifts itfclf up under the animal, which always lies 
upon it j but in the millepora it increafes from the 
centre as the animal grows larger } and thus thefc 
marine produdions grow in jnffc proportions. 

Thfife 
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Thefe animals are . nourifli’d without changing 
their place, like American oyilers, which fafteii 
thcmfelves to tlie roots of the or like what 
has been heretofore call’d concha anatifera^ which 
faftens itfelf to old planks. Nature has furnifli’d 
thefe polypes with claws, which they occafionally 
protrude from their cells, and feize their prey, as it 
pafles by them ; and thus they are nourifhed, and 
increafe, according to their particular mechanifm 
and conftrudtion. 

There are fome fpecies of the polype of the ma- 
drepora, which are produced lingly, others in cluf- 
ters. The firft of thefe kinds may arife from the pa- 
rent animal fiirnifhing but one egg at a time : other 
fpecies depofit a number of thefe eggs at tlie fame 
time, which coming to life all together are joined in 
fuch a manner, that they feem to conftitute one and 
the fame body. 

The millepora’s grow one upon another ; their lit- 
tle animals produce their fpawn, which attaching 
itfelf either to the extremity of the body already 
formed, or underneath it, gives a different form to 
this produdlion. Hence the vaiious fliapes of the 
raillepora, which is compofed of an infinite num- 
ber of the cells of thefe little infe6:<^, which all to- 
gether exhibit difierent figures, notwithftanding that 
every particular cellule has its effential form, and 
the fame dimenfions, according to its own fpecies. 

I have tlius endeavour’d, in as concife a manner 
as I was able, to communicate fome account of the 
labours of the very ingenious author of the work be- 
fore us. The time allow’d by the Society for theft 
extracts does not permit me to give any idea of his 

N n n 2 arrangement 
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arrangement of the great variety of hociies, the 
fabjedls of this treatifc, which i> intcrl'pcrfeil cx’cry- 
where with very curious rema'ks. You fee, that 
M. de Pcyffonncl, if his fyftcm is admitted, has 
made a great alteration in that part of natural hi- 
Jftory, of which we are now treating. Natural ifts 
had been divided, whether coral, and the liarder 
produdions of the fea, fliould be confider’d a‘' plants 
or ftones. Thofe, who look’d upon them as flones, 
among whom was Dr. Woodward, imagin’d them- 
felves juftified in this opinion, from tlicir excefllvo 
hardnefs, and from their fpecfic gravity j and they 
were herein confirm’d, by obferving, that if thefc 
bodies were calcined, they were converted into lime, 
Guifon®us, in his letter to Bocconc, fays pofitivcly, 
that coral is not a plant, but a real mineral, com- 
pofed of much fait, and a fmall quantity of earth ; 
he fuppofes its form given it by a precipitation, fome- 
thing like that of the arbor Diana of the chemills. 

Diofeorides, Pliny, Cajfalpinus, Bocconc, Jlay, 
Tournefort, ajid GcolFroy, thought coral to he a 
plant, from its root’s being fixed to rocks or Bones, 
as thofe of trees are to the earth j and from its fcml- 
ing forth a trunk, which ramified into branches. 
This opinion was feemingly ftrengtheti’d by Bocconc’a 
obfervationofthemilkyjuiccatthetopsand in the 
cells of coral j and moll of all by the Count dc 
Marfigii’s difeovering, in the year 1706, what he 
conjedured were the flowers of coral. Both thefe 
opinions, countenanced by long time, and great au- 
thority, M. de Peylibnnel has endeavoured to over- 
turn 5 and to Chevi?, tliat thefc produdions were 
neither flones, nor vegetables, but animals j and that, 

like 
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like oyfters, and other fliell-fifli,' nature had im- 
power’d them to form thcmfelves a ftony dwelling 
for their protection and fupport, each according to 
its kind. 

Some account of M. dc Peyffonnel’s difeoveries 
was tranfmitted by him to the Royal Academy of 
Sciences at Paris in the year 1737 j but they were 
not much attended to, till our ingenious brother Mr. 
Trembley’s difeovery of the frefh-water polype. This 
added mueh to their weight, and occafion’d M. Ber- 
nard dc Juffieu, of this Society, and of the Royal 
Academy of Sciences at Paris, to vifit, in the year 
1741, tlie fea-coafts of Normandy, in order tofatisfy 
himfelf of the nature of thefe marine productions } 
and his obfervations confirmed thofe of M. de Peyf- 
fonnel. The fentiments of that great naturalift M, 
de Reaumur upon this fubjeCt may be fecn at large 
in the preface to tlie lixth volume of his hiftory of 
infeCls. 

I cannot conclude this account, without obferving, 
that, in my opinion, the Royal Society is greatly ob- 
liged to M. de Pcyflbnnel, for his tranfraitting this 
manulcript, which I confider as a very valuable 
literary prefent. 


LtXVt, 
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LXXVI. A Utter from Mr. Rich. Brooke, 
Surgmiy 2f(9 James Parfons, M>D. Secretary 
to the Royal Society for foreign Correfpond-' 
encOi concertiing Inoculation. 


SIR, 


Read May 14, A S there are very few, who efcape 
having the fmall-pox Iboner or later 
in life, and as very terrible confcqucnces too often 


attend the being feized with it in the natural way, it 
is no wonder, that moft people, who have not yet 
had it, live in continual apprehenfions and fear 


thereof j or that the great and evident advantages oi 
inoculating young perfons fliould have fo univcrfally 
recommended, and fo firmly eftablilh’d, that practice, 
which probably will never be laid afide, till foine 
eaficr and equally certain method be difeover’d. 

Though fuch a difeovery may, at firfl, feem a 
thing rather to be wiflf d than hoped for, yet I flat- 
ter myfelf, that an accident, which happen'd fonic 
years ago in my pradicc, and the experiments, 
which 1 have fince made in confcquencc of the hint 
tiiercby given me, may, in fotne mcafurc, ctjuirihute, 
if not lead dircdlly to it. 


In the year 174,7, I inoculated a young gentleman 
in Maryland, then about twenty years of age. I 
made a flight incifion, about an inch long, on the 
belly of the biceps mufcle. In that I laid the lint im- 
pregnated with variolous matter, cover’d with a di- 
geftive pledgit j then bound them on with a roller. 

When 
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When I went afterwards to look at his arm (the 
roller being too Hack) I found the plcdgit and lint 
were moved to the oppolite fide from the wound ; 
the incifion itfelf was but a little difcolour’d, but 
the part, whereon the lint lay, after its removal, 
was inflamed, and full of red pimples. I was afraid, 
that the gentleman would not be afleded with the drf- 
ordcr j but we were not more fuccefsful than I ex- 
peded j for he had the fever, eruptions, ^c. at the 
ufual times. 

As he had but thirty odd puilules in all, he went 
thro’ the different flages of the diforder without the 
leaft tlireatening fymptom. 

This induced me to try to communicate the dif- 
order, without making any incifion j that is, by ap- 
plying the infeded lint to the arm, and confining it 
with an adhefive plaifler. The few patients, whom I 
tried this method on, were children, and always with 
fuccefs. The abforbent vcfiels, I believe, in young 
fubjeds efpccially, will always take in a fufficient 
quantity of the matter to contaminate the whole 
mafs of the circulating fluids j and tho' the denfity of 
the pores, or fcaly infpiffations of the materia per- 
J'pirahili^ in adults, may, in fome meafure, prevent 
the diforder from being communicated by contud ; 
yet fridlon, as you, fir, very juftly obferved to me, 
when I mention’d it to you, will cafiiy remove that 
obftacle ; for by this means we may make the cuticle 
as thin as we pleafe, and the warmth induced by 
ifidion will dilate the mouths of the abforbent vef- 
fels, and draw a moderate flux of juices to tlie part, 
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fo that they may take in a fuflident quantity of va- 
ricjlous matter to bring on the tilfoidcr. I am. Sir, 

■Rlay a, 1752. ^’"our moil obedient humble fervant, 

R. DrooLc. 

* Since the above account was communicated to the Royal Society by 
Mr. Brooke, the experiment has been tried upon lour childitn by Dr^ 
Conyers at the Foundling'* Hofpital, but was followed uoithtr by the va 
liolous fever or eruption in any one of the indauccs. 


LXXVII. ^ Sequel of the Cafe of the Right 
Honourable Horace Walpole, Rfq\ relating 
to the StonCy fmee his firft Account in April 
1750 *. 

Read May 28, A FTER luving found myfcif for 
jtV. years together pcrfcdlly well, 
and free from all fymptoms of my former diforder, 
having taken for fome time no more than one half 
of the quantity of foap land lime-water that 1 had 
before ufed j in November i/yo, I came out of the 
country in my coach in the ufual travelling pace, 
without the lead: inconvenience. But having ventur'il 
fometknes to go in a coach, after I came to town, 
upon the ftones, I began at times to feel the lymptmns 
of the fame diforder, which upon any motion, hc- 
fidea that of going in a chair, even in walking to 
any degr^ increafed upon me 1 and driving only in 
my chariot thro’ the two parks to Kenfington, with- 
out going upon the Hones, I found myfcif greatly 
affedted, by making frequently and involuntarily 
water, and fometiraes bloody, accompanied with fud- 

den 


* See above, p. 43, 
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den flops, and fevere pains. However, taking the pre- 
caution of going by water as far as the Old Swan, 
and being carried from thence in a chair as far as 
Whitechapel, I ventur’d in a chariot, fitted up with 
the beft French fprings, to go into the country with 
Mrs. Walpole about midfummer lafl : but before I 
had got half way to Epping, tho’ the horfes went but 
a gentle pace, I felt as great uneafinefs, attended 
with the fame fevere fymptoms, as I had ever done; 
which frequently returned, and continued upon me 
during the whole journey for four days together, with 
little or no abatement, except while I was in bed ; 
whereas formerly, after I had lain fome time, I was 
perfedtly eafy the whole night. In lighting from my 
coach, upon my arrival at my houfe in the country, 
I had indeed a cruel fit j but after I had refted one 
night, and kept myfelf as quiet as poffible for feve- 
ral days, I found myfelf perfedlly well again ; and 
as I never went in a coach, and did not walk much, 
during my whole fray in the country laft year for 
about five months together, I never felt the leaft: 
fymptom of uneafinefs. 

A few days before I left the country in November 
laft, I topk a turn or two round my park in my 
chariot, free from painj which encouraged me to 
underlie a journey to town again in my chariot, by 
fhort ftages, and gentle driving 5 and it was perform’d 
in five days to Whitechapel, without my being fenfi- 
ble of the laft inconvenience any part of the way } 
neither have I felt any fince my arrival in town } ■ 
and I continue well, taking daily, as I have con- 
flantly done from the time I went laft into tlip 
country, the full quantity of foap and lime-water, as 
formerly 1 took. 

Ooo LXXVTU. 
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LXXVni. Pa' t of a Letter from Mr. Jolm 
Parker, ^7 Englifli Painter at Rome, 
his Father at London, concerning the late 
Fruption of Mount Vefuvius : Cojamum- 
cated by Mr. Henry Baker, F. R. S. 

Honoured Sir, Rome, Dec, 20, 1751. 

Read May a8,'|'HADthe fatisfii<Sfcion,whilft atNaplci>;„ 
» 7Sa. eruption of Mount V efuvius, 

which was very extraordinary 5 but the want of room 
here hinders me the giving you any very particular 
account. It lafted about ay days in all, and broke 
cut of the fide of the mountain j preceded by an 
earthquake, felt all over Naples at the time of the 
eruption. The mountain in the middle of the era* 
ter or cup, which formerly threw out the ftones, 
funk down, with about a third of the bottom of the 
faid cup. The breadth of the matter it threw out is 
in fome places half a mile over, jin almoft the Icaft 
part 60 feet 5 and has filled a valley, into which it 
ran, that might be about do feet deep, ahd raifed a 
mountain in the fame place, of matter fnd afhes, 
about 50 feet bi^ j and its whole Icngtli, from the 
mouA to whcrertfh:^’d,is about y miles j but it did 
act arrive at the fea by near five miles. The matter, 
triudb ii here called lava, feems to he compofed of 
iroft,* anrimsmy, fitJidrur, and falts„ agd’tt not always 
'cf the fimpw CbteWj ins cvfry place. The 

thing I can compare it to mofir, is the large cinders 
thrown out of your great iron works, but cover’d 
ever in many places with the above faJts and fulphur. 
,WhiIfi: the lava run red-hot, I faw a man throw at 

mafs 
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mafs of the cool lava from an height upon it, which,' 
far from finking into it, rebounded like a ball. Its. 
•motion was as flow as- the common walk of a man. 
It broke out in five different places. I walk’d on it 
for about a mile, whilfl: near three feet of the top 
were cool'd j but for many feet underneath as red to 
the fight as die furnace of a glafs-houfe. It cover’d 
and burnt up trees, houfes, &c. in fhort all it found 
in its way. From, 

SIR, 

ITour dutiful fon, 

Joha Parker. 

LXXIX. T60 Cafe of a Piece of Bone, ioge- 
ther with a Stone in the Bladaer^ifuccefsfuUy 
extracted by Mr, Jofeph Warner, F,R,St 
and Surgeon to Guy j Holpital. 

May *s,r|nHE ftone in the bladder is a dif- 
X common to both fexes, 

and the fymptoms, and circumftances attending it 
are in general fo well known, and fo much alike, 
as to render few cafes of this kind worthy of commu- 
nication, But as the following is attended with a An- 
gular, and perhaps unparallel’d circumftance, I make 
bold humbly to offer to your confidcration a fhort 
account of ^ following fedt ; 


OOO 56 


muhak 
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Elizabeth England, aged 48 (in all other rej[}ic<Slii 
an healthy woman) had been a£B,i6ted with the fym- 
ptoms of the ftone in the bladder for about two 
years, for which llie put herfelf uaidcr my care. 

After having prepared her in the ufual manner, I 
proceeded to the operation j but in a method fomc- 
what different from that generally pradtifed, which 
is effeded merely by a forcible dilatation, and confe- 
quent laceration, of the urethra. For having almoft 
always obferved an incontinence of urine, in confe- 
quence of this method of operating, for this reafon, 
and from the fuccefs which I had fome time ago 
met with, in an extraordinary cafe communicated 
to this Society, I departed from the ufual method 
of operating, and cut the urethra obliquely upwards 
on the right fide, to about half its length ; which 
I eafily did, by introducing a finall knife into the 
groove of the jftaff, and found very little force re- 
quifite to the introdudion of the neceflary infiru- 
ments into the bladder, and in the extradion of the 
done, &c. 

Upon laying hold of the done, it broke 5 fo that 
only a part of it, about the fize of a pigeon's egg, 
was extraded, upon the fird introdudion of the for- 
ceps. Upon introducing die forceps a fccond time, f 
extraded a ragged and irregular piece of hone, 
weighing i<S grains, which is now fubraitted to your 
inlpedion. Before it was ekanfed, its cavities sp* 
pear'd fill'd and cover'd with a mixture of hairy 
and deny particles 5 from whence I' conjedure, that 
it probably was the nucleus of the done. 

Nothing remarkable occurr'd during the cure, 
but that the patient, ever fince the fccond day after 

the 
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the operation, lias b<‘cn capable of retaining her 
urine, ami is now perfctHly well. 

''I’he operation was pci'tbrmcd <jn the 7th inllant. 

tlattoa (iranlcn, KUy 221, 


LXXX. At Account of a Watcr-Spotit, ratsd 
off the Land ^ w Dccpiu^i^-Fcii, Lincoln- 
fhire; by the Rev. Mr. Benjamin R.iy, of 
Cowbit mar Spalding in that (bounty ; 
communicated to the Society at vSpalding, on 
the 7 ^May 1752, by Maurice johnibii, 
and by him to the Royal Society, 

Re*d MayaS.iTN the year 1752, on the f of May, a 
X uncommon phivnomcnmi appear'd 
about 7 in the evening, in Detfping-F<'n, wliich, from 
its cfFcds, I take to be a water-fpout, broken from 
the clcnuls *, nor can it admit, in my opinion^ of any 
other folution, 

A watry fubftance, as it feemed to me, was fecn 
moving upon the furfacc of the earth and w’atir, in 
Deeping- Fen. It marched along with fuel* viuU tuc 
and rapidity, that it carried every thing before ir ; 
fitch as grafs, ftraw, and ilubbte *, and In iis soHitg 
over the country bank, it raifed the dull lo ,i gUMt 
height} aiul when it arriveil in the walh, in the 
midft of the water, and Jull over againil where I 
live, tlicn it was, that I firft faw it } and here it was, 
cliat it ftood iliU for fome minutes. How dreadful 

was 
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it to behold this moving phasnomenon, now 
.fix’d ! to fee, as it were, a law of nature inverted 1 
for this watry fubftance fpouted out water from its 
own fill face, to a confiderable height, and all the 
time attended with a terrible noife, fo as all the bealls 
and Iheep ran from it, greatly frighted. 

Upon its ftcond route, it proceeded in a fide-line 
into the river, breaking hi its paflage a fifliing-net, 
and there it moved along, till it came to the church, 
where it 'ftood again fome little while, and then 
;m«tde its next paffage thro’ the fpace, that is between 
the church and the parfonage-houfe, towards Wefton 
.hills and Moulton chapel. In its way to thefe places, 
it tore up a field of turnips, broke a gate off the 
hinges, and another gate it broke to pieces. Thofe, 
who faw it evaporate, affirm it afcended into the 
■clouds in a long ipearing vapour, and at laft ended 
in a fiery fiream. There was a mift, like fmoke, fre- 
quently round it. Three more were feen at the fame 
time in different j>laces. 

JP. S, When this was read to the Society at Spalding, 
feveral of the members prefent attefted, that they 
themfelves faw this phasnomenon in moft circum-r 
fiances the fame as here deferibed ; excepting only 
the laft of a fiery flream. 

But to fome other people, who gave accounts of it 
.to them, it did fo appear. 


hXXXl. 
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LXXXI. A Defcripiion of Two Methods^ hy 
.which the Irregularity of the Motion of a 
Clocks arifmg from the Influettce of Heat 
and Cold upon the Rod of the Pendulum ^ may ’ 
be prevented j by John Ellicott, F. 

Read June firft’ of thefe methods confflls in' 

1752. Jj^ a particular conftrudlion of the pen- 
dulum itfelf, which occurr’d to me feveral years ago. 
In the beginning of the year 1738, I put into me 
hands of Mr.. Machin, then one of the feaetaries, a 
defcription and a drawing of fuch a pendulum, in, 
order to their being laid before tlii^ honourable 
Society: but Mr. Machin, foon after, acquainting 
me, that a gentleman, of whofe Ikill and judgment 
in mechanical contrivances I had always entertain’d 
the higheft opinion, made fome objections,. I was 
advifed to defer communicating my invention to this 
Society, till I Ihould have examined into the weight 
of thofe objedtions, and, by a fair and impartial 
trial, fliould be fully allured, that the contrivance 
would anfwer the end propofed. And having now 
at length obtain’d that fatisfadtion, I beg leave to 
give a Ihort narrative of fome of the moft remarka- 
ble obfervations I have made during this inquiry, 
which I hope will not prove unacceptable to this 
honourable Society. 

About the year 1732, an experiment, which 1 
■aade, in order to fatisfy fome gentlemen, that the 
rod of a pendulum was liable to be confidcrably in- 
ducnced ty moderate degrees of heat and led 

me. 
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me to confider, that, as metals differ fiom each 
other in their denfity, it was highly probable they 
might likewife differ from each other in their ex- 
panfion ; and that this difference of the expanfions of 
two metals might be fo applied, as in a great mea- 
fure to remove thofe irregularities in the motion of 
a clock, which arife from the effedt of heat and coid 
upon the length of a pendulum. With this view, 
not long afterwards I contrived the pendulum now 
defer ibed by Fig. i. 

In which a b repiefents a bar of brafs, made quite 
faft at the upper part by pins, and held contiguous, 
at fever al equal diffances, by the ferews i, 2, 3, &c. 
to the rod of the pendulum, which is a bar of iron j 
and fo far as the brafs bar reaches, is filed of the fame 
fize and fhape, and confequently does not appear in 
the figure j but a little below the end of the brafs 
bar, the iron is left broader, as atj d dy for the coa- 
veniency of fixing the work to it, and is made of a 
fufficient length to pafs quite thro’ the ball of the 
pendulum to c. The holes, i, 2, &c. in the brafs, 
thro’ which the fhanks of the ferews pafs into the 
iron rod of the pendulum, are filed as in the draw- 
ing, of a length fufficient to fuffer the brafs to con- 
tract and dilate freely by heat and cold under the 
heads of the ferews. eeee reprefents tlie ball of the 
pendulum: ff^ two ftrong pieces of fteel, or levers, 
whofe inner centres, or pivots, turn in two holes 
drilled in the broad part of the pendulum-rod, and 
their outer ones in a ftrong bridge, or cock, ferew’d 
upon the fame part of the rod, but omitted in the 
draught 5 becaufe, when put ©n, it covers this mc« 
chanifm. gg, are two ferews entering at ihe edge, 
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and reaching into the cavity near the centre of the ball. 
The ends of thefc ferews next the centre arc turn’d 
into the form reprefented in the drawing, which, 
preffing with the weight of the ball againfl the longer 
arms of the levers, caufe the fliorter arms to prefs 
againft the end of the brafs bar at 6. Things being 
in this fituation, let us fuppofe, that the rod of tlic 
pendulum, and the brafs annexed to it, grow longer 
by heatj and that the brafs Icngdiens more than 
the iron of the fame length ; thcji the brafs, by its 
cxccfs of dilatation, will prefs the fliort ends of the 
levers downwards at <5, and at the fame time ncccf- 
farily lift up the ball, which refts upon the long ends 
of the fame levers at ff\ to any proportion ncccliiiry ; 
And provided the ends of the ferews do profs up(.)ii 
the levers at a proper diiUncc from the centres, tlic 
faid ball will be always kept at the point of fufpen- 
iion, notwithftanding any altcratkm the rod of the 
peiidulnm may be liable to from heat or cold. What 
this diftance ought to be, may very nearly be deter- 
mined, if the diftbrcnce of the cxpanlion between 
the brafs and iron bars is known j for the proportion 
the Ihorter arms of the levers ought to bear to the 
longer ones will always be, as the excels of the cx- 
panfion of the brafs is to the whole cxpanlion of the 
iron, as may be thus eafily dcmonllratcd. Fig. 2 . 

I.ct the line ah, drawn perpendicular to the line ef, 
reprefent a bar of iron j the line c d a bar of brafs, 
the pricked line the cxpanfion of the brafs 
bar by the fame degree of heat : let the line g i be 
drawn parallel to the line cjl then will i h repre- 
fent the difference of the expanfion of the two 
metals: tliro’ the points h^gy draw a right line 

Ppp cutting 
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cutting the line ej, as in this line may be fup- 
|)ofed to reprefent one of the levers turning upon 
its centre at b the point where the brafs bar 
a<£ts upon the Ihorter end of the lever, and k the 
point where the fcrew adls upon the longer end of 
the lever, which being the place where it inter- 
feds the line e }\ it is evident the ball of the pendu- 
lum will be as much railed by the lever, as it ■would 
have been deprefled by the expanfion of the iron } 
but the triangle ibg is fimilar to the triangle bgk), 
and therefore j as i b^ the excefs of the expanfion 
of the brafs, is to bg^ the whole expanfion of the 
iron, fo will bg^ the Ihorter arm of the lever, be 
to g the longer arm of the lever. ^ e. d. 

At Fig. 1. is placed a fitrong double fpring, whofe 
ends preffingagainft the under edge of the ball, hin- 
der it firom bending the brafs bar by its forcible 
adion thereon at the point b, which, when the ball 
is of a confiderable weight, it might otherwife be 
very liable to do. 

The delcription here given is cxadly agreeable to 
the original contrivance 5 and the only alteration I 
have fince made in it, confifts in placing the ferews 
gg within the ball of the pendulum, as reprefented 
in Fig. 4. 

But as the fuccefs of this contrivance depended 
intirely upon the fuppofition, that metals were ex- 
panded differently by the fame degree of heat, be- 
fore I attempted to put it in execution, I thought 
proper to inquire _ what experiments had already 
been made upon this fubjed, when Mr. John Fames, 
a late very worthy member of thus Society, put into 
my hands Mr. Graham’s account of his quickfilver 

pendulum 
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pendulum (as it is now commonly called) publUlied 
in the Philofopbical TranfaSiiomy N° 392, which 
account I found to be introduced by the following 
paragraph : 

** Whereas feveral, who have been curious in 
** meafuring of time, have taken notice, that tlxe vi- 
brations of a pendulum are flower in fummer than 
" in winter ; and have very juftly fuppofed this al- 
“ teration has proceeded from a change of lengdi in 
“ the pendulum itfelf, by the influences of heat and 
“ cold upon it, in the different fcafons of the year ; 

“ with a view therefore of corredting, in forac dc* 

“ gree, this defedt of the pendulum, I made fcvc- 
“ ral trials, about the -year lyif, to difeover whe- 
“ ther there was any confideniblc difference of cx- 
“ panflon between brafs, fleet, iron, copper, lilvcr, 

“ &(;. when expofed to the fame degrees of heat, 
as nearly as I could determine j conceiving it would 
“ not be very dlillcult, by making ufe of two forts 
“ of metals differing confidcrably in their degrees of 
“ expaiilion and contradfion, to remedy, in great 
“ meafure, the irregularities, to which common pen- 
** dulutns arc fubjedh But although it is caflly dif- 
“ coverable, that all thefe metals fuffer a fenflblc 
“ alteration of their dimenfion by heat and cold } 
“ yet I found their differences in <pantity, from one 
“ another, were fo fmall, as gave me no hopes of 
“ fuccccding this way, and made me leave off pro- 
fecuting this affair any farther at that time.’* 

The reading this paragraph proved at that time 
fufilcient to make me lay afide all thoughts of fuc- 
ceeding in a contrivance founded upon principles, 
which a gentleman of fo great abilities, and known 

P p p 2 accuracy 
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accuracy in making experiments, had, after trial, 
judged to be infufficient. And it was not till about 
the latter end of the year 1734, that I again refumed 
them on the following occafion. A gentleman de- 
lirous to make fome experiments concerning the cx- 
panfion of metals, employ’d me to make him an in- 
ftrument like one invented by Mr. Mufclienbroek for 
that purpofe, which he calls a pyrometer. Upon 
looking over Mr. Mufehenbroek’s experiments, I not 
only found the difference between the expanlion of 
fome of the metals much greater than 1 expedted, 
but, as I thought (if tliey were to be depended upon) 
fufficient to anfwer my former purpofe. This led 
me to confider the llrufture of the inftrument, which 
Mr. Mufehenbroek made ufe of in his trials, and 
upon examination, I thought it liable to fome objec- 
tions, which I imagined would make the refult of 
experiments made by his inftrument very uncertain. 
I therefore endeavour’d to contrive one of a different 
conftrudiion, that might be more to be depended 
upon. Such an inflrument I fome time afterwards 
completed, and had the pleafure to find it fo far 
met with the approbation of fcveral very worthy 
members of this Society, that, at their particular de- 
fire, I drew up a defeription of it, which was rcsid, and 
the inftrument itfelf fhewn to the Society on the 8 of 
April 173d* : and though it was not in every re- 

fpc(Jt 

• This appears from the minutes of the Royal Society ; tho’ 'he 
def-ription and manner of that inftrument was, bv fome miftake, 
placed fix months later in the Philof. Tranf, Val. XXXIX. N. 443;. 
for Oflober 1736. The other dates, mention’d in this p.iper, re- 
lating to that inftrument, are Hkewife juftificd by authentic vouch- 
ers, which have been produced by Mr. Ellicott. 
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fpe<St fo accurate as I could wifli, I am lully per- 
fuaded, that fuch experiments, as are carefully made 
with it, may be depended upon, as very near the 
truth. Having made a great variety of experiments 
with this inftrument upon bars of different metals, as 
nearly of the fame dimenfions as poffible, 1 found, 
upon a medium, their fevcral expanfions by the fame 
degree of heat to be as follows : 

Gold Silver Brafs Copper Iron Steel Lead 

73 103 95 §9 do 5d I4P 

And as I found fo great a difference between the ex- 
panfton of bi afs and iron, I immediately determined 
to make a pendulum after the manner above de- 
feribed, compofed of thofc two metals, and likewife 
order’d a clock to be made, with the utmoft care 
and exadtnefsj and, as I then apprehended, with 
fome confiderable improvements, with which I in- 
tended to make the experiments. Thefc were both 
finifhed in the beginning of the year 17385 and hav- 
ing no reafon to d^oubt of fuccefs, I fliew’d the pen- 
dulum to the late Mr. Machin, and gave him a draw- 
ing and defeription of it, in order to its being com- 
municated to the Royal Society } but, as I have al- 
ready obferved, objedtions were made to it, of which 
the only one, that appeared to have any weight, was, 
that it had been found by experiment, that two bars 
of different metals, ferew’d together, fo as to be in 
contad with each other, would not expand regularly 
and fmoothly, but by jerks. In order to examine 
into the force of this objedion, I direded two bars of 
equal dimenfions to be made, one of brafs, the other 
of iron, of about two feet in length, faften’d together 
after the fame manner, as the two rods of the 

pendulum, 
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pendulum, which I intended to place fo, that, by 
adting very near the centre of an index of a confider- 
able length, even the fmalleft alteration in tlie bars 
would be made fenlible, and by the motion of the 
index I Ihould be able to form a judgment, whether 
the rods moved regularly and freely, or not : but be- 
fore this was put into execution, I contrived, by 
faftening the two bars to the back plate of a clock, 
not only to make them anfwer the end above pro- 
pos’d, but, at the fame time, to lengthen or fliorten 
a pendulum of a common conftrudtion, in fuch a 
manner, as fufSciently to corred the irregularities 
arifing from the influence of cold or heat upon it. 
The manner of applying them is deferibed by Fig. 3. 

In which, a a a a reprefents the back plate of the 
clock, bbb^ z triangular piece of brafs, ferew’d by 
'two icrews, thro’ the flits ec, to tlie plate, yet fo 
that it may be drawn backwards or forwards by 
means of the ferew at d. ef is a brafs bar, about 
two feet in length, made fall at the bottom, by a 
ferew and two pins at to an iron one of equal di- 
menfions, to which it is likewife ferew'd by the 
ferews I, 2, 3, Gi'e. after the fame manner as the 
rod of the pendulum already deferibed. The iion 
is faftened at the upper end to the triangular 
piece of brafs, nearly under that part of the brafs bar 
marked e. gh\%^ ftrong brafs or iron lever, move- 
able upon a centre at and is fupported by the up- 
per end of the brafs bar j / i is the cock, on which, 
in a common clock, the pendulum is hung ; k 
part of the rod of pendulum, whofe fpring pali- 
ing thro’ a fine flit in the cock i /, is faflen’d to a 
frud riveted into the lever at /. The flit in the cock 

mufl; 
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muft be made fo clofe, as to prevent the fpring from 
having any lateral motion in it. 

From this dcfcription it is evident, that, if the 
brafs bar expands more than the iron one, it will 
raife up the lever, and, confequently, the pendulum, 
which is faften’d to it; and, as the length of the pen- 
dulum is only from the centre of ofcillation to the 
under part of the flit, thro’ which the fpring pafles, 
the pendulum will be thereby fliortened; and, by 
making the point of the brafs bar to adl upon a pro- 
per part of the lever (to which it is capable of being 
adjufred by means of the ferew (T) the pendulum may 
be fliortcned to wliatcver degree fliall be neceflary. 

To prevent the pendulum from bending the bars, 
which it would be liable to do, if the ball of die pen- 
dulum was of any confiderable weight, the end of 
the lever, farthefl: from its centre of motion, is 
hook’d to the end of a chain, wliich is wound about 
and fallencd to a fmall pulley at m. Upon the fame 
arbor, to which this pulley is frxed, is friflened an- 
other pulley, of a much larger diameter, to which is 
hung, by a filk line, the weight or counterpoife n. 
By means of this counterpoife, any part of the weight 
of the pendulum, that lhall be defrred, may lie taken 
off from preffing againft the brafs bar, And if, upon 
the end of the arbor, to which the pullics arc fixed, 
an index be placed, fo as to point to a graduated cir- 
cle, the Icaft motion of the lever will not only be 
eafily perceived, hut alfo whether that motion is uni- 
form and regular, or not. And upon having, fome 
time after, made a clock with this contrivance added 
to it, I had the pleafure to find the index not orily 
to move very fennbly, but voy regularly, and never, 

that 
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that I could perceive, by jerks. And I doubt noti 
But, when the point of bearing of the brafs bar upon 
tlie lever is once well adjuftcd, it will be found to 
lengthen or fliorten the pendulum to as great a degree 
of exaftnefs, as any other method whatfoever. But, 
as I have not as yet thought of any other method of 
adjufting it, except from aftual trial in different fea- 
fons of the year, I muft prefer the pendulum to this 
method, which, from the great eafe, as well as ex- 
adnefs, with which it is capable of being adjufled, 
will, 1 think, appear to have much the advantage 
over any other contrivance yet made ufe of for this 
purpofe. 

The method I take for adjufling the longer arms 
of the levers of the pendulum to the fliorter ones is 
deferibed in Fig. 4. To a ftrong poft, fixed to the 
wall, is faftened a fmall flielf, fupported by two 
brackets a b. In the middle of this fhclf is faflcncd 
a wire, by the ferew e j to the end of which the pen- 
dulum is to be hung. Below this fliclf, at the di- 
liance of about 40 inches, is placed the index c 
turning freely upon a center ; The length of the in- 
dex is fo inches. At the diftance of half an inch, 
upon a part of the index produced beyond the centre, 
is placed a fteel pin 5 and in the back of the pendu- 
lum, as near the centre of ofcillation as may be, is 
drilled an hole to receive tliis pin j when the pen- 
dulum is hung upon the wire againft the port:, and 
the wire is fc:rew’d higher or lower by the ferew 
till the pin refting againft the upper part of the hole 
(which is filed into a proper fhape for that purpofe) 
keeps the index nearly in an Borizontal pofition. Be- 
low the bottom of the pendulum is placed a fecond 

index 
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index yig", cxpdtly like the former, OvCc|it th<t t is 
kept In an hoiizont.il pofition, by thcfcicu It boninp 
againfl the end of the iron rod. When the e vpci inn ut 
is to be made, the pendulum is firil put into a h(va, 
and gradually heated by a large fue, to a conliderablc 
degree, being often turned, that every part may be 
equally expofed to the fue. And having continued 
fliut up in the box for feme tima afu'r it ii remen cd 
from the fire, that the two roda may Iv heikd a' 
uniformly to the fiine degree as pollildc, th-* p< ' du 
lum is hung upon tlic wire, and the Itvo inde”. 
made to ftand nearly in an horizontal polition. 'I’lie 
two graduated plates hi arc then flid upon a wiie, 
till the divifions in each mark’d o arc pointed to by 
the indexes. As the pendulum cools, tlic lower in- 
dex will be fecn gradually to defeend j but if tJie 
ends of the two ferews, in the ball of the pendulum, 
adl upon proper parts of the levers, the upper index will 
cpntinue in the fame place. If the ends of the ferews 
are either too far off, or too near the centres of tire 
levers, the index will either rife or defeend } and, by 
comparing the number of divifions it has varied, with 
thofe which the lower index has varied, a near efti- 
mate may be made, how much the ferews require 
to be alter’d j and, in a very few trials, they may 
eafily be adjufted to a very great exadlnefs. In 
order to make an adtual trial, how far this contri- 
vance of the pendulum will anfwer the end propofed, 
it is neceffary, that the clock, to which the pendulum 
is fitted, be made with great exadfcncfs, and intirely 
to be depended on : For otherwife die experiments 
will be very uncertain, as I found in die clock I firffc 
made ufe of. 

0019 


I have 
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I have already obferved, that, in order to render 
this clock as perfedt as pofliblc, I made it, in feve- 
ral refpedls, diiferent from the common ones, in hopes 
of removing fome imperfedtions I apprehended they 
were liable to. But as, in this attempt, I fell into an 
error, which it was a confidcrable time before I dif- 
cover’d, my making the trial was thereby greatly re- 
tarded. And in order to prevent others from falling 
into the like miftake, I ihall beg leave to give fomc 
ihort account of it. 

In a common clock the pendulum is ufually hung 
by a fpring to a cock on the back plate of the clock, 
whilft the wheel and pallets, by which the pendu- 
lum is kept in motion, are placed in the middle 
of the frame j and the pendulum is moved by a 
piece of fteel (call’d the crutch) riveted to one end 
of the arbor, to which the pallets are faftened. 
This difpofition of the pieces I apprehended liable 
to fome conliderable objediions : To remedy which, 
I contrived to fix the pallets to the upper part of 
the pendulum itfelf, above the centre of motion j 
and, in order to make the pendulum vibrate as 
freely as poflible, it was made to turn upon two 
fteel points, and was hung in the middle of the 
frame, exadly under the fwing-wheel, and fo as to 
vibrate in the fame plane with it. By this means I 
was in hopes, tliat it would have moved with much 
greater freedom and regularity, tlian when hung after 
the common method j and, upon trial, it was found 
to move with fo great freedom, that a pendulum of 
above zo pounds weight, when hung in its place 
without the clockwork, and made to vibrate tliro’ 
an arch of two degrees, was found to make above 

1200 
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1100 vibrations, before it had loil half a degree, and 
was obferved to have a fenfible motion above 20 
hours afterwards ; and the clock, when firft put to- 
gether, was kept going, for fevcral days, by a weight 
of only eleven ounces, hung to the end of a hnglc 
line. But it was not long, before I difeover’d, that 
this great freedom made it liable to be confidcrably 
affeded by the leaft motion. 

A remarbable inftance of this I communicated to 
this Society, which was publilhed in the Philofophi- 
cal 1‘ranfaBtons^ N® 4 f 5 . But tlic greateft objec- 
tion to this method was, the points being fubjedt to 
wear j and I found, that the leaft alteration in them 
would occafion the clock to vary much more, than 
(without having made the trial) I could have ima- 
gined. To remedy this inconvenience, I made the 
pendulum to move upon edges, like thofe, on which 
the beam of a pair of fcales turns (a metliod I had 
good reafon to believe had been made ufc of ■with 
fuccefs) j but I found thefe likewife liable to wear, 
tho’ not in fo Ihort a time as the points j fo tliat, after 
much time fpent in making fevcral experiments, in 
order to remedy this inconvenience, 1 found myfelf 
obliged to lay this metliod wholly afidc, and to hang 
the pendulum upon a fpring, as ufual. 

In making this alteration, I obferved one circum- 
ftance, which I think deferves to be taken notice of. 
Before I made any alteration in the work, I took par- 
ticular notice to what height the pendulum required 
to be raifed, before the pallets would cfcapc from the 
wheel.^ I next obferved the number of degrees of 
each vibration of the pendulum, when mov’d by the 
clockwork j and then, the clockwork being remov’d, 

Q^q 2 tlie 
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the pendulum was made to defcribe an arch of two 
degrees ; and particular notice was likewife taken, iii 
what fpace of time it had loft half a degree each vi- 
bration. Having then made the neceflary alterations 
for hanging the pendulum by a fpring, and particular 
care being taken that the pallets fliould fcape off 
from the wheel exadtiy at the fame angle as before, 
the pendulum being hung by its fpring, and made 
to vibrate thro’ an arch of two degrees, it was ob- 
ferved to lofe half a degree in about half the time if 
did when turning upon edges. But, upon being 
fet a-going by the clock-work, the pendulum was' 
found to defcribe an arch of near two degrees more 
than before : For, when it turned upon the edges, it 
deferibed an arch of only three degrees j whereas, 
now it was hung by the fpring, it vibrated near five 
degrees j which was very different from what I ex- 
pefted. 

This alteration being made, I foon found, that the 
clock went very regular j and, after a fufiicient trial, 
was fully fatisfied the pendulum would anfwer my 
expedtations. But, fearing left I might be thought 
prejudiced in favour of my own invention, I engaged* 
the Rev. Mr. Profeffor Blifs to make trial of it j and. 
accordingly, in the beginning of the year 1750, J' 
fent to him, at Oxford, a clock for that purpofc j 
and, in January laft, I received fi-om him a letter, 
giving Ms opinion of it, of which the following (fo 
far as itlates to the clock) is an exadt copy, 

« & I r; 

T have now had thorough trial of the clock j 
f and am perfedHy fatisfied, that your* pendulum 

“ takes 
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“ takes off the effed of heat and cold as well as 
‘‘ cither the gridiron -pendulum (as it is com- 
monly called) or the quickfilver pendulum ; a»d 
this upon fufficient trial for near two years. It has 
“ tills advantage of both the forc-mention’d ones, 
that it may, by lengthening or fliortcning the 
levers, be eafily adjuffed to the exad proportion 
“ of the difference of the iron and biafs, which nei- 
ther of thofe kinds is capable of) without very 
“ great trouble and difficulty, I was indeed preju- 
“ diced againff the method of doing it by levers, as 
“ I had heard tlie late Mr. Gfaliam fay, thathelud 
“ tried levers in different ways, that he found they 
“ did not y\roTk i-egularly and freely, but by jeiks 
« method, I am fatisfied, by the 

" fuileft experience, that they fuccecd as well as 
‘‘ either of the other forts, or perhaps any other kinti, 
** that may be invented hereafter.” 


Before I conclude this paper. I £hall beg leave 
to acquaint this honourable Society, that, in the 

^ ^ ^ contrivance to be 

added to a pockct-w.atch, founded upon the fame 
principles, and intended to anfwer the like pur- 
pofe, as the pendulum above deferibed. And at 
a mectffigofa council of this Society, on FebruVv 
ts laft, I produced a watch (which 1 h.ui made for 
a gentleman) with this contrivance added to it, and 
hkewife the model, by which was llicwn to t ■ 
gentlemen tlicn prefent what effea a fmull degree of 
he« would have upon It. E„t, as 1 have not yet 
had lufiiaent ttial of this watch, 1 fhall defer giving 

3 particular defenption of this contrivance, tilll am 

fully 
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fully fatisfied to what degree of cxadnefs it ht 
made to anfwer the end propofed. I am. 


June 4, 1752* 


Gentlemen, 
Your moft obedient 


humble fervant, 


J. Ellicott 


LXXXII. A Deferipimi of a new Tackle or 
Combination by Mr. J. Smeatoii, 

Read June i HE axis in periirochiOi and the com- 

1 pound pulley, are the only mecha- 
nic powers, which can with convenience be applied 
to the moving large weights, when the height, to 
which they are intended to be raifed, is confiderable, 
The excellence of the former is, their working witli 
little fridion j that of the latter, in their being eafy 
to be moved from place to place, and applied ex- 
tempore^ as occafion requires. 

The prefent methods of arranging pnllies in their 
blocks may be reduced to two. The firfl: confifts in 
placing them one by the lide of another upon the 
fame pin j the other in placing them diredly under 
one another, upon feparate pins. But in each of thefc 
methods an inconvenience arifes, if above 3 pullles 
are framed in one block. For, according to tlie fird: 
method, if above 3 pulUes are placed by the fide of 
one another, as the laffc line, by which the draught 
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is made (or, as it is commonly called, the fall of 
the tackle) muft nccefiarily be upon the outfide 
pulley or fhieve 5 the difference of their fridlion will 
give it fo great a tendency to pull the block awry, 
that as much will be loll by the rubbing of the 
Ihieves againfl: the block, on account of its obliquity, 
as will be got by increafing the number of lines. 

The fecond method is free from this objedlion; 
but, as the length of the two blocks, taken together, 
muft be equal to the fum of the diameters of the fix 
pullies, befides the fpaces between for tlie ropes, and 
the neceflary appendages of tlie framing, were there 
more than three pullies in each block, they would 
run out into fuch an inconvenient length, as to dc- 
dud very confiderably from the height, to which 
the weight might otherwife have been raifed : fo that, 
upon thofe accounts, no very great purchafe can be 
made by the common tackles of pullies alone. 

In order therefore to increafe its power, fometimes 
a fecond tackle is fixed upon the fall of the firft 5 
but here it is obvious, that whatever be the power 
of the fecond tackle, the height to which the weight 
might otherwife have been raifed by the firft, will be 
lefs in the fame proportion as the purchafe is in- 
creafed by the fecond. 

Again, very frequently tlxe fall of the firft tatkle 
is applied to an axis in periirochk^ which iucreafes 
the purchafe very commodioully without the intou- 
venicncies laft-mention’d j but tlien the machine is 
render’d cumberfome, and, confcqucntly, left fit for 
a moveable apparatus. 

^ All thofe impediments I have avoided, by com- 
bining the two methods, above deferibed, in one. 

I'he 
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'Ihe palHcs are here phued m each block hi two 
tier; feveral bein^ npjo die iiinv pin as in tlie firft: 
luetliod, and everp one having aiT^iiicr under it, as in 
ibe fcCf^'nd; as alxb tlut, wlien ihc tackle is in ufc, 
fh ‘ tv'o tier, tha: are the ivnioicil fioni one another, 
aic fo much larger in diameter t.ban thofe that arc 
jiearcllr, as to allow the lines of the former to go 
over the lines of the latter without rubbing. 

From this conllrudion arifes a new metliod of 
new method of reeving the line upon the fliieves i 
For here let the number of fhieves be what it will, 
the fall of the tackle will always be upon the middle 
fhieve, or on that next the middle, according as the 
number of pullies on each pin is odd or even. 

To do this, the line is fixed to foinc convenient 
part of the upper block, and brought round the mid- 
dle fiiieve of the larger tier of the under block, from 
thence round one of the fame fort next to the centre 
one of the upper block j and fo on till the line comes 
to the outfide fliieve, where the lafi: line of the larger 
tier falls upon the firfl: llfieve of the fraaller, and 
being reeved round thofe, till it comes at the oppo- 
iite fide, the line from the laft fliieve of the fmallcr 
tier again lifes to the firfl: of the larger, whence it is 
conducted round till it ends on the middle fliieve of 
the upper block on the larger tierj as will appear 
more plain, by infpedtion of the figure annexed. 

In this method all tlie lines are clear of one an- 
other, and the blocks are kept parallel. The model 
which I have the honour to fhew the Society, and 
from which I made the draught, is a compolitiou 
pf 20 fliieves, five on each pin. With this model, 
which may eafily be carried in the pocket, I have 

taifed 
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raifed 600 weight. But with a tackle of this fort, 
properly executed in large, one man will eafily raife 
a ton, and a greater number in proportion 

I have tried feveral numbers of fliieves as far as 36 ; 
but 20 feems to be the largeft number, that will an- 
fwer well in pri< 5 tice. 

A very commodious tackle of 1 2 might be exe- 
cuted in wood, in tlie lame manner that common 
blocks are made. 

I lliould not have troubled the Royal Society with 
an account of this contrivance, did it not feem pro- 
mifing of much utility, in a variety of purpofes j par- 
ticularly for merchants, feamen, builders, engineers, 
I therefore intirely fubmit it to the cenfiire of 
that honourable body. 


J, Smeaton. 


P, S, In conftruiaing a tackle of io for 3 tons, the 
larger tier of Ihieves Ihould not be lefs than 8 
inches, the running line needs not be thicker than 
half an inch diameter, and the iron pins need 
not be fo thick. 


* A large tackle of 20 was tried on board one of his Majefty's 
fliips } and by the help thereof, tho* it was with a new rope, one 
man raifed one of the Ihip-guns and carriage, that together weighed 
Sty hundred -weight j there being a perfon, as ufual> to ifU ?», or 
pretteat the rope from flipping back. 


Rrt 
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ExtraB of a Letter from Wm,. 
Dixon, Efq'y F. R S. to Mr. W. Watfon,. 
F. R. S. from Loverfall near Doncafter in 
Yorkftiire, June i, 1752. concerning fame 
vegetable Balls ; with Remarks on them bj 
Mr. Wm. Watfonv 
Dear Sir,. 

R«ad Jane iS,'!' HAVE fent yott fome balls, wbich 
X leem to me to be plants of a very par- 
ticular kind. They were taken up in a frefli-watef 
lake, on a large common in the Eaft Riding of York- 
fhire, about twelve miles well of Hull. The lake 
is from one hundred to two hundred acres in big- 
uefs, accordmg to different feafons, and empties into- 
the Humber; which is pretty fait, and has fome-^ 
times infeded it a little at very high tides. The.' 
water is very bright, and the bottom in many places 
is quite cover’d with tHefe balls, like a pavement, at 
different depths. Thefe now fent were about fix 
inches under water ; and' many are left quite dry every 
fummer. Whether they are particular to this place, 
I know not, having no defeription of them in my 
botanic library. To you, who have fo general an ac- 
qudhtance in that branch of natural knowlege, they 
may prove old- acquaintance. [Thus far Mr. Dixon.] 
The vegetable here mention’d, and' which I take 
the liberty of laying before you, I have never feen 
till now ; neither have I been able to find »t deferibed 
in any of the botanic writers, whom I have confulted. 
The matter, of which it is compofed, is that of a confer 
va j and Ihould therefore heave had a place under that 

genus 
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genus in Dillenius’s Wftorta Mufcorum, They are 
of a deep-green mofly colour, are hollow, of an 
irregularly fpherical figure, and of different fizes, 
fiom an inch and half to three inches in diameter. 
They are cover’d with very fliort wV// externally, and 
the thicknefs, from their external to their internal fur- 
face, is about a quarter of an inchj their texture is 
mofi compa£t the neareft to the furface. I fhould 
denominate them globofe conferva. 

Mr. Ray, in his hiftory of plants, Vol. I. p. 83, 
defcribes a plant, which he found in Sicily, fomething 
like this now fent by Mr. Dixon. When treating of 
the Alga Pomum of John Bauhin, which, according 
to this laft, was of the colour of fponge, he fays, 
nos in Sicilia littoribus invenimus, colore erat 
viridij ef propius accedebat ad burfa marina CafdU 
pint defcriptionem i erat enim intus concavum^ ex 
mufcofa feu Jpongiofa fci licet capillari JubJiastia con- 
Jians^ et ofiolum habebat rotundum^ fua lapidihus ad- 
harebat. 

The plant now before you wants the oftiolum^ By 
which it adheres to the rocks, taken notice of by Mr. 
Ray, in all the fpecimens I have feen j and, ftom its 
moliy fubftance, can by no means be fangM under 
the genus c^^alc^onium^ where Mr. Ray has gi^en us 
the paffage jult now mention’d. 
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LXXXIV. ^ hetter from the Rev. William 
Henry, D. D. to the Right Honourable 
the Lord Cadogan, F. R, S. concerning 
the Copper-Springs in the County Wick- 
low in Ireland *. 

My Lord, Ann-ftreet, Dublin, Apr. 18, 1752. 
Read June XAVING, in my progrcfs to vifit the 
JL X charter-fchools, pafled by the rich 
copper-mines in the county of Wicklow, I judge, that 
it will not be unacceptable to your lordlliip to receive 
feme account of them. 

Thefe mines lie in the fouthern part of the county 
of Wicklow, upon the river Arklow, on each fide of 
that river, and about feven jtniles weftward from the 
town of that- name, among hills, that rife to the 
height of fmall mountains. 

The mine, which was formerly wrought on, is 
that of Ballymxjrtogh, on the fouth bank of the river. 
Jt yielded vail profit to the undertakers j but, on ac- 
count of fome difference between Mr. Whalley and 
the company, it has been difufed for fome years paft. 
This is amply compenfated by the far richer mines 
of Crone-Bawn (in Latin Corona alba) on the north 
fide of this river. 

Crone- 

* Am account of fprings of the lame kind in Hungary may be 
leenin Dr. Edward Brown’s Traveh, p. 68, 69, edit. 1685, fol. 
Count Marllgli’a Utmthius Pannonico- Myjtcus^ tom. III. p. 25, 
and Ma«Rius Bdius’s Nittitia Hungarian tom. II. p. 393, 394. 
There is pubHlhed, in the Giorn^ de LtUerati d' Itdia, tom. 
XXVn. Art. IV. p. *86, Jeq. a fecond letter of S'gnor 
Agoftino Soderini, of Venice, relating to the art of metallurgy, in 
which he deferibes the method of changing iron into copper by 
vitriol. 
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Crone -Bawn is an hill of two miles in circumfe- 
rence, and, as near as I can guefs, about looo feet 
in height, fwelling regularly in the form of a large 
inverted bowl. The bowels of tliis hill are, on all 
fides, full of rich mines, as appears by the lhafts, 
which have been funk in different parts of it. But 
the principal works lie on the eaft fide, about half 
way up the hill. Here I faw feveral lhafts, funk 
from yo to 70 fathoms deep, as the diredtors of the 
works informed me. In finking thefe fhafts, the firfl: 
mineral met with is an iron ftone. Beneath this, 
they arrive at a lead ore, which feems mix’d with 
clay, yet yields a large quantity of lead, and fome 
filver. Under this lies a rich rocky filver ore, which 
fparkles brightly, and yields feventy-five ounces df 
pure filver out of a ton of ore, befide a great quan- 
tity of fine lead. 

Having pierced Ibme fathoms thro’ this, they ar- 
rive at the copper ore j which is very rich, and may 
be purfued to a vaft depth. 

There are five hundred men employed in thefe 
mmes ; and having inquired firom feveral of them, 
how they could live in thefe caverns.^ they faid, 
that they had their health very well j and that there 
was a particular quality in the copper-water to cure, 
immediately, all fores hi their Ikin or flclh. Their 
pay is eight pence a day. 

In order to carry olF the water from the mines, 
there are levels carried on a great way under-ground, 
from the lower part of the hill. Out of thefe levels 
ifliie largeft reams of water, mofi: ftrongly impregnated 
with copper. 

An accidental difeoveryjj which happen'd not Ipng 
ago, is like to make thefe fireams more beneficial 

than 
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than all the reft of the mines. Some of the work- 
men, having left an iron fhovel in the ftrcam, found 
it fome weeks after incrufted with copper, infonuich 
that they thought it converted into topper. This 
gave the hint of laying bars of iron in thefc ftrcanis, 
w'hich is done in the following manner : 

Oblong pits arc dug, ten feet long, four wide, and 
eight deep : the bottom laid with fmooth flags } the 
fid« built up with ftone and Kme, with wooden rude 
beams acrofo the pits to lay the iron bars on. Chains 
of thefe pits are continued along the ftream, as far as 
the direOiors pleafe ; for the water never abates of its 
quality, if it were convey’d from pit to pit thro’ a 
thoul^d. Soon after the iron bars are laid in thefe 
pits, they contrad a copper ruft, which, by degrees, in- 
tirely eats away the iron. The copper, which is in 
the water, being thus continually attraded and fixed 
by the iron, fubfides to the bottom of the pit. To 
baften this diffolution, the iron bars are fometimes 
taken up, and the ruft rubb’d off them into the pit. 
In the fpace of twelve months the whole bar is com- 
monly diffolved, if the iron be foftj for fteel or 
hard iron will not do here. The ftream is then 
turn’d off the pits; and the men with fliovels throw 
' uii the copper, which lies on the flag at the bottom, 
like reddim mud. This mud, being laid in an heap, 
and as foon as dry, becomes a reddifti duft j of which 
I fend yctor lordfliip an ounce, that I took up on the 
:^t ’Tt is tihen feelted into copper. 

This ‘ btfing^the ‘apparatus, ’ the • produd is thus. 
One ton of iron ih bto prodoces a ton and ip hun- 
dred and an half weight of this copper mud or duft. 
Each ton of this mud produces, when fraelted, 

hundred 
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hundred weight of the purcft copper, which fclU 
at ten pounds per ton more than the copper, which 
made of the ore. There are about 500 tons of iron 
now laid in thefe pitsj and the proprietors may, 
with proportionable advantage, lay in many thou- 
fands. 

The water, that runs from thefe mines, enters the 
river Arklow on New Bridge ; and is of fo corrolive 
a nature, that no fifli can live in this large river from 
hence to the fea. 

If your lordfhip thinks thefe accounts worth notice, 
you may communicate them to fuch of your friends, 
and other curious perfons, as you pleafe. 

I am, with the finccreft refped, 

Your lordlliip’s moft obedient, 
and moft humble fervant, 

William Henry, 


LXXXV. EoctraSi of a Letter to Dr* Maty, 
F. ii, S. yrff^w'Oencva, concermng the Itp- 
trodtiSiion and Succefs of Inoculation in 
that City. 

Read June i8,TN September 1750, the pradice of in- 
X oculatmg the fmall-pox was firft in- 
troduced into Geneva. The example was fet by a 
young lady 5 and was, the next year, follow’d in tho 
hofpital of foundlings, where it was admitfied by an 
order df the governors, and authorized by the magif- 

ftrateSi 
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frates. Their method of doing it wa<? generally 
the fame, which is now commonly ufed in England ; 
whence inftrudions were fent to Geneva, when they 
firft began to inoculate Yet three perfons were inocu- 
lated in a new manner. Thefe were bliftcr’d llightly, 
by means of a fmall veficatory applied to that part of the 
arm, where the incifion is ufusdly made. The blifter 
occafion’d by this plaifter was open’d, and a pledgit 
dipp’d in the pocky matter was applied to the exco- 
riated part. In one inftance the incifion was made only 
in one arm ; the fuccefs of which was the fame, as 
when it had been made in both. Some pocky matter 
was made ttfe of, which had been kept three weeks ; 
and feme, that had even been kept four months, 
without any apparent difference in the effedls from 
that which was frefh j unlefs it was owing to this, 
that, in one inftance, the fmall-pox came out four 
days later than the ufual time. 

The experience, which they have hitherto had in 
Geneva, has fuggefted to them a conjedure, that the 
incifion ought to be made deeper, where the matter, 
which is uled, has been kept feme time. All, who 
have yet been inoculated in Geneva, have recover'd j 
and the far greater number of them have had but an 
incpnfiderable number of puflules^ 


LXXXVI. 
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LXXXVI. A ILeitsr from James Parlbns, 
ikf. D. JP. R* S, to the Rev, Mr, Bircii, 
Seer. R, S. concerning the Formation of 
Corals, Corallines, Wc, 

S I R, 

Read June 1 8 , S' "'HE fevcral ingcuious opinions of 
1752. ^ fome of this learned Society, upon 

what M. Pcyfl'onnel has advanced, concerning die 
formation of fome of the fubmarine bodies by ani- 
mals, have occafion’d the following conjedfures, 
which I lay before you, not at all prefuming ab- 
folutely to decide a qucftion of fo difficult a na* 
ture, but only to endeavour at throwing a little more 
light upon the fuBjed, in general, by fuch further 
obfervations, as I thought would be moft conducive 
at Icaft, to come to a little more certainty about it. 

I believe it may be faid, that there can be no ocular 
demonftration of the fabrication of any of thefe bodies, 
whether by animals, or by vegetation'; becaufe this 
happens under the water, far enough from any human 
obfervation. Therefore, when at any" time fuch of 
thefe, as are foid to be the work of animals, have been 
taken up, there is no doubt, but that thofe foft gelati- 
nous weakly animals may have been feen upon them, 
and thence have been concluded to be the makers of 
them. Certainly there is nothing impoffiblc to Di- 
vine Providence, in the order and difpofition of every 
thing to the beft advantage. Among the animals, 
jfirom the largeft to the moft minute, none are de- 
ftitute of propa habitations j and we fee, 

$ f f them 
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them, prodigious variety in the modes and defigns of 
fuch dwelling-places. Some arc capable of eroding 
for themfelvcs commodious apartments to live in, as 
ihell-fiih, even out of their own conftituent parts as 
they grow. Others lodge their young in the very 
fkins of animals j and where there are any, who have 
neither fagacity nor ftrength enough to provide places 
for themfelves, they are at lesdl taught by tlieir 
Maker to find them ready made. 

Such are the bounds fet to our intelledual powers 
here, that we can have no means of judging of ob- 
jeds, which do not immediately fall under our in- 
fpedion, but by comparing them to fomething elfe, 
as near them as may bej or by conlidering their 
proportions and efieds; what is probable, what is not, 
in the phaenomena, that belong to them ; and what 
abfurdities may arife from the ufes and adions 
aferibed to them j for certainly they may be eafily 
feen, by confidering the objeds themfelves. 

I would neither conclude, with M. Peyflbnncl, 
that, becaufe I found animals upon fuch bodies as 
he mentions, they were the makers of fuch bodies; 
nor that, if one or more kinds of thofe bodies 
were adually the work of fuch creatures, all others, 
that had any relation to them, muft alfo be tlicir 
work i any more than I would, on the other hand, 
ponedude, that, becaufe one or more of thefe fub- 
maxine fubfiances were not made by them, none at 
all. were producaed by them. I would rather examine 
the parts of thofe bodies in as nice and ferutinous a 
mpner as pofliblc, and compare their charaderiftics 
with thofe of other bodies m both the animal and 
vegetable kingdoim; and, by finding out feme of 
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their properties only, be, in a great mcafurc, able to 
I'ange them in the rank, which they were deiigned to 
hold by Divine Providence. 

In order to this, let us fee firft what are thofe ani- 
mals, which we are acquainted with, who certainly 
fabricate their dwelling-places, as they grow for them- 
felvesj and what the common or ufual advantages 
are, which they arp in general obferv’d to be endow’d 
with 5 which will be beft done, by taking a near 
view of them. All the teftaceous tribe, whether of 
land or water, and whatever their forms be, may be 
faid to produce their own habitations, but not to fa- 
bricate them. For we muft obferve, there are but 
two modes, by which thefc kinds of animals are fur- 
nifhed with tliem j the one by fecretion from them- 
felves, and thefe neceflarily grow with themj the 
other by a defign’d apportion of parts of the ani- 
mals themfelves. Now, in the firft cafe, there is a 
neceffity for a juft proportion between the animal 
itfelf, and the flielly matter fecreted from it. It muft 
be large enough, and have ftability and ftrength in 
proportion to the matter which it fecrctes, and is to 
move about with 5 and it will appear, that this is 
the general rule thro’ nature : Or, if it be an immove-- 
able body, the creature ought certainly to be allow'd 
fo much fignificancy and ftrength, as would, on the 
one hand, feem neceffary for the fecretion of fo 
much matter, as was fufficient to conftitutc diat 
body j or, on the other, to be capable, by its own 
propCT adion, of gathering together the matter, and 
building up the ftrudure. Where this is wanting, I, 
for my own part, would be far from baftily con* 
eluding fuch work to be the fabrication of fuch 

S f f 3 feeroing 
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feemingly weakly infigoificant animals j more efpecial- 
ly if, upon thefe very bodies, thei'e were appearances 
of other charadteriftics, that, at the fame time;, were 
likely to lead me into another arrangement ofthem- 

I have produc’d here before you fuch of the fhell- 
animals, as are unqueftionably the makers of their 
own houfes, that are furnifh’d with thefe requifites 
mention’d ; and others i fhall now offer you, being 
fomewhat nearer thofe faid to form the coral, &c, 
than other teftaceous kinds. 

The dentalia are tubular fhells, formed from their 
inhabitant animal, as much as a cockle, or an oyfter : 
and we muft obferve, that each of thefe has a fuf- 
ficient cavity for its habitation, and in itfelf has the 
proportional fize and frrength neceffary for the pur- 
pofe. 

The vermiculi martni enjoy the fame privileges, 
and are always attach’d to their fliells at their pofte- 
fior extremities, as well as the others, of whatloever 
kind. They are found in groups, adhering together 
by a natural cement, blended, and, as it were, con- 
founded together j and yet every one has its own cell, 
and is fufficient to produce in thofe requifites beforc- 
mention’d. All the kinds of thefe have one extre- 
mity fmall, and increafe in diameter to the anterior 
extremity j which is indeed the cafe of all the turbi- 
nated fifh of whatfbever kind. To thefe we may 
'add, fet the crufts of craflaceous animals, and 
thofe of infeiSs in their chryfalis ftate, will always 
Ihew, how neceiflkrily an animal muft: have power 
and fufficiency to form hie habitation, either by fe- 
'cretion, or aftual operalSon. 

The Jyringoides, fb call’d from their forms, carry 
the feme teflimonies of their ftrength and power j 

many 
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many fpecies of which we find foflil, of whicJi I have 
the honour to flicw feveral fpecimenv. And I Lave 
no doubt, but it will be hard to find any ci. at-urrs 
more deficient, or,, in other woids, more abandon’d 
to deftruition by the Cieator, than thefc, in any 
part of nature. 

Whatever is confixuded by an animal, that is, 
among thofe, that we know with any certainty, it is 
furely to dwell in themfelves, or to depofit eggs or 
young in. There was really no need to build a fa- 
bric to dwell upon ; becaufe all thofe creatures, fucb 
as the polypi of every kind, which attach thcnif 'ves 
to bodies, have innumerable forts of matter, to 
which they can adhere every- where, near them : And 
if thefe of the fea have, in their nature and proper- 
ties, any analogy with our frefh-watcr polypi, as 
to their propagation, and the detachment of tlicir 
young from themfelves j with the feveral kinds of 
the fame genus, the polypes a panache^ polypes ^ 
bouquet, the bell-like polypi, and every other kind, 
difeover’d by our ingenious obferver Mr. Tremblcy, 
all which detach their young from them nearly in 
the fame manner 5 one would almofi: be perfuaded, 
that they were never intended to dwell in cavities, 
but upon nidus's convenient for their attachment 
only, with full liberty, at proper times, to detach 
their young in like manner j who immediately meet 
fome or other of thefe fubmarine bodies for their 
fecurity alfo ; for indeed there is hardly room to fap- 
pofe any other way of propagation for thclc, than for 
thofe of M. Tremhley, fince they arc much of the 
fame fotKaance and confiftenpy every way. And it 
mufi: be that few or no animals^ that have 

fiiells 
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fliells of any kind, can ever quit them, hut niufl ic- 
maiti in them till they die. 

Wc are now, fecoadly, to confider fome of the 
moft obvious marks, that diftinguilh vegetable from 
other fubftances. 

Whatever body is fixed by its root, no matter, 
whether it be flat or fibrofe, increafing upwards, and 
ramifying into fmaller and iinaller branches, till they 
become more and more pointed to their extremitiCvS j 
having fibres either apparently tubular, or only po- 
rous or woody, would incline one, who had at all 
made the works of nature his fiudy, rather to favour 
the idea of a vegetable in fuch a body, than that of 
any other produdion. If thefe charaderiftics are com- 
mon to any of the fpecics of corals, corallines, ma- 
drepores, it would be no wonder they ow’d 
their increafe to a kind of vegetation j nor would 
their hardnefs weigh at all againfl: it, becaufe every 
one knows, that water is the univerf^ vehicle of all 
matter into bodies of this kind. It is by water, that 
the teftaceous matter is carried into the juices of 
fhell’d fifh, and from it detach’d into the order wc 
fee it in the fhells. It is from water, that fparry in- 
cruftations upon vegetables are made : It is a depofit 
from water, that lines our common tea-kettles with 
a fparry cruft : And it is alfo this fluid, that con- 
veys the particles of tartar into the grape, which is 
afterwards depofited upon the fidcs of the wine- 
veffel i and no doubt but it is water, which carries 
up into thofe hard bodies their ftony matter j for 
there can be no doubt of their being organized 
bodies. Befides, tho’ the organization, in its origin, 
is probably flexible enough, yet the arrangement of 

thefe 
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thcfe petrific particles in fo exad a manner would 
inevitably render the whole hard enough, in the 
courfe of its growth. Is not the fhell of a common 
egg hard enough ? and yet its membrane, into the cel- 
lules of which the teftaceous particles were fecreted 
and ranged, in order to produce that hardnefs, was 
foft enough before. 

If we were to make tranfVerfe fedtions of the ge- 
nerality of thefe bodies, we lliould fee a regular ra- 
diated order of pores from their central medullary 
pipes, fome foliated, others more tubular, others 
barely porous, all differing from one another only ac- 
cording to their own natures. ' What more is there 
in the order of the fibres of trees or plants ? Tranf- 
verfe fedions of any of thefe will fliew you the moffc 
beautiful figures, in fuch orders, that can be conceiv’d; 
which, long ago, that accurate and learned naturalifi 
Dr. Grew has ingenioufly obferv’d, in his Anatomy 
of Plants^ where he has given elegant figures of fuch 
fedtions in a variety of examples. And altho’ fome 
of thefe bodies have their pipes and pores quite flopp’d 
up, as they grow, yet tlieir external appearance will 
fliew them fibrofe. 

In like manner fome trees are fo very hard, from 
the ftrong connedion of their parts, that, in a tranf- 
verfe fedion, neither pores nor fibres can be diftin- 
guifh'd j and they are as fufceptible of a fine polifli 
as any ftonc. And indeed it would feem to me much 
more difficult to conceive, that fo fine an arrange- 
ment of parts, fuch maffes as thefe bodies confift of^ 
and fuch regular ramifications in fome, and fuch well- 
contriv’d’Ofgaifi^ to ferve for vegetation in others, 
ihould be the 'Operations Cff little, poor, helplefs, 

jelly- 
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jelly-like animals, rather than the work of more fure 
vegetation, which carries on the growth of the talleft 
ana largeft trees with the fame natural eafe and in- 
fluence, as the minutefl: plant, in a manner, which I 
have clfcwhere explain'd. 

Is it not alfo fomewhat particular, that, if corals 
are the work of thefe infefts, there fliould be no ca- 
vity left behind them, as they raife it into branches ; 
but that they fhould leave it folid within? And would 
it not be very furprifing, that fuch cellular paflages, 
as we fee diverfined into many kinds, ftiould be 
made by thefe creatures from the bafis, to be left 
behind them, as they carry up the building, with- 
out any further purpofe, in brain-ftones, If 

this was the cafe, and that thefe little creatures could 
be fuppofed to build them, there would be a deviation 
from the general uniformity and purpofe, that is ob- 
ferv’d eveiy-where elfe : For certainly cells are built 
by every animal to depofit fomething, eggs, young, 
or other matter, in them j neither of which can be 
faid of the infedte in queftion. 

It has been laid, that flies, wafpsi, and bees, build 
themfelves cells j in order to make a comparifou 
between them and thefe polypi. They do fo j but 
is there no diftinftion to be made ? I can find fc- 
verah Bees, wafps, &c. are in themfelves, coropad 
animal^, well made for the work allotted 
very able to bring and put together the mate- 
rials of ihdr uefts } and when they have dbne their 
work, that proportion between the fabric, and the 
creatures which railed it, is apparent, which all nature 
points out, and the purpofe is fulfilled loon, in their 
“ ag them with what nature had deftht’d tibey 

fliould 
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fliould hold. But can this be faid of our polypi i 
Where is that proportion between a little configu- 
rated jelly, and the mafs of matter faid to be their 
work ? What is depofited in the cells they form ? 
What makes others folid ? And how do thefe jellies 
fo wonderfully difpofe the fine arrangement of pores, 
fibres, nodes, branches, &c. f And to what purpofe, 
if they could be fuppofed capable of it ? In a word, 
I humbly purpofe to fum up this eflay in two general 
fentiments j and thefe will be the rule, by which I, 
for my own part, fhall always judge of things of 
this nature j viz, 

1 . Whatever bodies fball be found to carry tltc 
appearances and charai^eriftic marks of vegetables 5 
even tho’ animals are found upon them, they cer- 
tainly will pafs with me for fuch, till ftrongcr evi* 
dence fiiall evince the contrary. And, 

2. I fhall ever expert to fee, at leaft, a feeming 
power, proportion, and ftability, in animals, to ren- 
der them capable of performing what they may be 
thought to have done. I am, 

S I R, 

With the utmoft refped, 

Yours and the Society's 
mofl obedient fervant, 

J, Parfons. 
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LXXXWII. A further Account of the late 
Plague at Conilantinople, in a Letter of 
Dr. Mackenzie from thenccy of the 2 '^ of 
April 1752, to John Clephane, M, D. 
F. R. S. 


Read June »8, A s a coroUary to my former account 
175*- fent to Dr. Mead, pleafe to know, 

that, on January 3, 1752, there was an accident of 
the plague, when the thermometer was at 53. Jan. 
24, another accident, therm, ya. Jan. 26, an acci- 
dent at Buiukdere, therm, yi. Feb. 8, accidents at 
CaiEm, Pacha, and Phanar, therm, yz. Feb. 10, 
an accident in Galata, therm, yyj patient recover’d. 
Feb. I y, another accident in the fame houfe, therm, 
y3. March 8, an accident in Galata, therm, yd^j 


and not one accident fince, tho’ at prefent the ther- 
mometer is at yo, and has been at 44 the 1 6 inftant j 
fo that we have great hopes to get clear, if no in- 
fefiion is convey’d to us from any other quarter. 

To fatisfy you, how I came to be fo exaft in dates, 
it is proper to inform you, that I have kept, ever 
fmee I have been in Turkey, a journal of the ther- 
mometer, barometer, winds, weather, difeafes, and 


other events j which I mark down exadtly twice 
wery 24 hours. 

P/ofper Alpinus obferves, that the Etelian winds 
at Cairo remove the plague intirelyj fo that they 
fear nothing after thefe winds begin. And I can 
alTure, bona fide, that all the plagues, which have been 
at Smyrna and Conftantinople for the laft twenty 


I 


years, 
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years, have been hotteft and moft violent during 
the feafon of the Etcfiaii winds 5 ftill allowing, that, 
were it not for the Etefian winds, the plague woukl 
be more violent in the hot months. W itnefs the 24, 
of June I73f, there being no wind, the ficknefs ra- 
vaged more than any other day, while it lifted. 

I return you many thanks for fliewing my remarks 
to the Royal Society. I am fenfible they have no 
other merit imaginable, befides their being true, 
which may be a motive for fomc of the beft tafte 
to relifh them. 

As I hear there is a bill to be brought into parlia- 
ment to regulate quarantines, I will give my humble 
opinion of them, as tliey ought to be obferved in 
Great -Britain and Ireland. 

1. It feems to me ufelefs to put a fhip’s company 
from the Levant in quarantine in Britain. For how 
is it poflible, that men, who have been one or two 
months at fca, tofs'd about with different winds and 
weathers, and arriving, after fuch a time, in good 
health in England, can have any infedion in their 
bare bodies ? Wherefore, as foon as they arrive, they 
Ihould be ftripp’d naked, and have clean linen and 
cloaths put ort, and then fent immediately afhore. 
This would fave to the owners of fhips thefc Tailors 
wages and viduals during the qxiarantine j and the 
failors might go to' fek again, without eating the 
bread of idlencfs for fo many days. The tafe is 
different in Italy, and in the fouth of France j to 
which countries a fliip with a fair wind may per- 
form a vayage in eight days from the Levant j during 
which time »a f>erSn may have the plague about 

T 1 1 at him, 
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him, without being confin’d to his bed j of which 
there are many inftances. 

3. There ihould be found very honeft men to be 
overfeers of the lazaretto, who will take the trouble 
of feeing all the goods unbaled» and every particular 
parcel expofed to the air : Otherwife, if the goods re- 
main in the fame place, and every Ihred not expofed 
to the ak, they may be as well in the merchants ma- 
gazines as in uie lazaretto. 

3. No perfqn, during quarantine, fliould be al- 
lowed to go near the lazaretto, excepting fuch as have 
the care of itj for fear ftrangers, going too near, 
may receive infedtion from the goods in the lazaretto^ 
and, at their return, communicate it to others. 

4. There fhould be one or more doctors to attend 
tlje lazarettos and take care of the people, who look 
after it, in cafe any of them fliould be fick, tliat 
their ficknefs may immediately be known: And, 
ibould it prove contagious, the patient ftiould be fe- 
parated, and fa the infedlion, as much as poiiible„ 
iundred from fpreading. 

f . The fhips ihould be very welt clean’d and per- 
fum’d in the hold, and between decks, where the 
goods lay during ^e voyage, for fome days after 
they are unloaden. Otherwife pcrfbns going into the 
hold q£ the faid friips, may be infefred, and com- 
th^ infr<fti0n to others. This 1 communi- 
y 0 tt» as you have m c^portunity of cosijVfeEfing. 


LXXXVUI. 
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LXXXVIII. A latter of Mr. James Short, 
Fe R. S. to th Royal Society, concerning 
the Irmmtor of the Contrimnee in the Pen- 
dulum of a Clocks to prevent the Irregula- 
rities of its Motion by Heat and Cola* 

Gentlemen> 

Read Nov, 9, /TT^HE fubje£t of converfatlon ttflate 
*752* having often turn’d upon that m- 

genious contrivance in the pendulum of a clock, to 
prevent the inequalities in ks motion, arhing from its 
difierent lengths, in different feafons of the year, by 
the efFe<Sts of heat and cold 5 and k having been often 
alked, who was the inventor of it, I have therefore 
thought proper to draw up the following hiftorical 
account of it 5 And as this account contains nothing 
but matters of fa< 3 :, fuppeated by the belt authorities,, 
1 hope it will be-acceptable ta this Society, I am 

Y our moft (ftiedient humble fervant, 

J. Short, 


S OON after the Invention of pendulum-clocks 
(juftly aferibed to the celebrated Mr. Huygens), 
w was found,, that they were liable to conliuerable 
iueqwalities in their motion j. which were imagined 
to arifit from the pendulum, in its vibrations, de- 
fcribihg«n ar^.cjf a circle j and, that 

the larger be iKdielt tet the 

ones. 
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ones. In order to remedy this imperfedlon, the fame 
Mr. Huygens wrote a trcatife, called Horologium 
cillatorium (a piece of geometry, which does honour 
to the laft century), in which he demonftrates, from 
the properties of the cycloid, that the vibrations of a 
pendulum, moving in a cycloid, would he perform’d 
in equal times, even tho’ the vibrations were un- 
equal. Pendulums therefore were made to vibrate in 
a cycloid j but great inequalities were Hill obferv’d in 
the motion of clocks. 

, We do not read of any attempts, after this, to re- 
^ate the motion of clocks, till the year lyid, when 
Mr. George Graham deliver’d into the Royal Society 
a paper, which is publifli’d in the Phil. Tranf. N9 
3P2, in which he fays, that it having been appre- 
hended, that the inequalities in the motion of clocks 
arofe from a change of length in the pendulum, by 
the influences of heat and cold, he, about the year 
1715, made feveral trials, in order to difeover, whe- 
ther there was any confiderable difference of expan- 
fion between brafs, fteel, iron, lilver, Gff. when ex- 
pofed to the fame degrees of heat j conceiving, that it 
would not be very difficult, by making ufe of two 
forts of metals differing confiderably in their degrees 
of expansion and contradion, to remedy, in great 
meafure, the irregularities, to which common pen- 
dttlttojs are fubjed. He fays alfo, that, from the 
expe^iwuAijts he then made,' he found their diffbr- 
ences foasdl, as gave him no hopes of fucceeding 
that way, whfch rfde lam leave off profecuting this 
affair any more at dbat fee : That, feme time after, 
having obferved an ektraordibsffy degree of expanflon, 
by heat, in quicklilver, he thought of a proper'' 
' manner 
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manner of applying a column of it to the pendulum 
of a clock, in order to prevent the inequalities arifing 
from its different lengths by the effefts of heat and 
cold i which fucceeded accordingly, and is what is 
now called Mr, Graham’s quichfilver-pendulum. 

Mr. Graham, in the fame paper, takes notice, 
that, tho’ the pendulum of a clock was to remain 
invariable, yet there would ftill be fome irregularities 
in the motion of the clock, arifing from the fridtion 
of the different parts of the clockwork, and from the 
different degrees of foulnefs. 

In the year 172 f, Mr. John Harrifon, of Barrow 
in Lincolnfhire, made feveral experiments upon wires 
of diffeient metals, in order to find their different 
degrees of expanfion and contradion : For he thought, 
that, by a proper combination of wires of two dif- 
ferent metals, differing confiderably in their expan- 
fion and contradion, he might be enabled to keep 
the centre of ofcillation of a pendulum always at the 
fame diftance from the point of fufpenfion. In con- 
fequence of thefc experiments, he made a pendulum, 
confiffcing of one fteel wire, at the end of which is 
the bob or weight, and, on each fide of this wire, 
four wires alternately br^s and fteel, fo difpofed and 
contrived, as to raife the pendulum the fame quantity 
as it is lengthen’d by heat, - and to let down the pen- 
dulum in the fame proportion as it is raifed by cold. 
He made alfo a drawing of a clock, in which the 
wheels are difpofed in a different manner from thofe 
then in ufe ; which drawing I have feen, figned hy 
in the year 1 72 y. Two of thefc clocks Ww 
pehai^llteis, ^ defciibed above, wctc finUhe^,|» the 
year lyjW. 
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a particular fort of pallets, fo as to be almoft intirely 
free from fridionj for tlio' he had thus happily fuc- 
ceeded in his contrivance to prevent the inequalities 
in the motion of the clock, arifing from the different 
lengths of the pendulum by the effeds of heat and 
cold, yet he found there were confiderable errors 
ffill remaining, occafion'd by the fridion of the pal- 
lets, as in the common way. He has alfo fufpended 
the pendulum upon the wall of the houfe, intirely 
independent of the clock and clock-cafe: For he had 
obferved confiderable alterations in the going of the 
clock, when the pendulum is fufpended as in the 
common manner. His pendulum vibrates in an tuc 
of about If degrees, with a bob of about three 
pounds, between cycloidal checks, which he him- 
ielf found were neceffary, tho’ he had never heard 
of M. Huygens’s book, till after he had made them. 
He has alfo difpofed the force of his pendulum- wheel 
upon the pendulum, by his fort of pallets, in fuch 
a manner, that the vibrations of the pendulum will 
not be affeded by the different refiftance of tlie air. 
Upon the whole, this clock is made in fuch a man- 
ner, as to be almofi: intirely free from fridlon ; in 
confequence of which he ufes no oil, and therefore 
there is no necefiity ever to clean the clock. When 
he fettled in London, he font for one of thefc clocks 
ffomthe country, and fet it up in Ms houfe in Orange- 
in, the year 17^9$ where it has feood ever fince, 
and in all that-time has never varied above one minute 
from tbe truth. ' |te fi^ depend upon it to afecond 
in a month. 

About the year 17^9, Mr, Jiatwibn made his firfi: 
machine for meafiJring time at fea, in which he baa 

likewife 
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likewife applied this combination of wires of brafs 
and fteel, to prevent any alterations by heat and cold. 
In the year i/id, he went on board one of His 
Majelly’s fhips of war with this machine to Lisbon, 
and returned, where this machine was feen by every 
curious and ingenious peifon, who were pleafed to 
go to his houfe. Since that time, he has made two 
more of thefe machines or clocks for keeping time at 
fea, in both which he has likewife this provilion, to 
prevent the effefts of heat and cold. 

An account of thefe curious machines, and of the 
many ingenious contrivances which Mr. Harrifon has 
made ufe of in them, for anfwering their intended 
purpofe, and alfo an account of the fuccefs of his 
voyage to Lisbon, and bagk again, is contained in an 
excellent fpeech of our worthy Prcfident Marlin 
Folkes, Efqj upon his delivering to Mr. Harrifon the 
gold medal of Sir Godfrey Copley j which fpeech is 
inferted in the minutes of the Society in the year 
1749. 

Mr. John Shelton, who was the principal perfon 
employed by Mr. Graham in the making of aftrono- 
mical clocks, informs me, that Mr. Graham, in tlie 
year 1737, made a pendulum confifting of three bars, 
viz, one of fteel, between two of brafs, and that the 
fteel bar afted upon a lever, fo as to raife the pendu- 
lum, when lengthened by heat, and to let it down, 
when ftiortened by cold. This lever, which is very 
ftrong, refts upon a roller; which roller is made 
moveable, fo as to adjuft the arms of the lever to 
their true proportion. The whole was made to he 
as free from friAion, as poffible, in fuch a conftruc- 
tion. Mr, Graham made obfervations, by tranfits of 

Uutt the 
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the fixed ftars, of the motion of the clock with this 
fort of pendulum, and from the experience of fevcral 
years (during which the clock was kept conftantly 
going) he found, that the clock was liable to fudden 
fiarts and jerks in its motion. Of this he informed 
Dr. Bradley, Mr. Blifs, myfelf, and fevcral other 
gentlemen. This clock ftill remains in Mr. Graham’s 
iioufe, in the poffeffion of his executors, 

I have been informed, that one Mr. Frotheringham, 
a quaker, of Lincolnfhire, caufed a pendulum to be 
made, confifting of two bars, one of brafs, and the 
other of fteel, faften’d together by ferews, with le- 
vers to raife or let down the bob j and that thefc 
levers were placed above the bob. This clock I have 
feen, and was told by the maker, Mr. John Ber- 
lidge, that the pendulum of it was made in the year 
3738, or I73P, and that the dial-plate of it was 
enpaved at Mr. Siffon’s houfe in the year 1738 : and 
this clock is in the poffeffion of Mrs. Gibfon, in 
Newgate-ffreet, who has had it ever fince the year 

In the Hi ft. of the Royal Acad, of Sciences at Parity 
for the year 1741, there is a memoirc of M. Caffini, 
in which he deferibes feveral forts of pendulums for 
clocks, compounded of bars of brafs and fieel, and 
applies a lever to raife or let down the bob of the 
pendulum, by the expanfion or contradtion of the 
bar of brafs. He has alfo given us, in the fame 
memoire, a pioblem for finding the proportion, 
which the two arms of the lever lliould have, to an- 
fwer the intended purpofe 3 and alfo a demonilra- 
tion of it, 


6 


In 
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111 June, Mr. John Elllcolt gave iu to tin 

Royal Society a paper, containing the description oi 
a pendulum, confifting of two bars, oneofbrafs, and 
the other of iron, fafteiied together by ferews, with 
two levers in the bob of the pendulum, fo contrived, 
as to raife and let down the bob, by the expanfioii 
and contraftion of the brafs bar ; and alfo to adjull 
the arms of the levers to their true proportion He 
fays, that he firft thought of thefe methods of apply- 
ing bars of brafs and iron to prevent the irregularities of 
a clock, arifing from the different lengths of the pen- 
dulum, by the effedts of heat and cold, in the year 
1732 j and that he put tliis his thought in execution 
in the year 1738. 

In the year 1743 , 1 bought a clock of Mr. Graham, 
which he had kept going for two years before. This 
clock has a pendulum, compounded of wires of brafs 
and ftecl, in the manner of Mr. Harrifon’s combina- 
tion. It has alfo a provilion in the bob, to adjuft the 
wires, in cafe they happen to be too long. When I 
firft took notice of this contrivance or provifion in the 
bob, I afked Mr. Graham the reafon of it j who told 
me, that, having obferved fome inequalities in the 
motion of the clock, he imagined, that they arofc 
from the wires being fomewhat too long j and there-* 

U u u a fore 


* He lias alfo given us in the fame paper another conftruiSlion 
of a pendulum to prevent the effefts of heat and cold, confiding of 
two bars, one of brafs, and the otlier of iron j tlie brafs bar afting 
upon a lever, at the end of which is faftened the pendulum, the 
whole fo conftnuSied and contrivd, as toiaife the pendulum, when 
it is lengthened by heat, and to let it down* when fhortened by 
cold. 
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fore added this con trivau^e, to adjuf. . length of 
the wires ; but that, when lie had done this, he 
found inequalities Hill remaining j and therefore juftly 
concluded, that they arofe Scorn the difference in the 
fridion of the different parts of the clockwork, oc- 
cafioned by the differences in the fluidity of the 
oil, &c. 

From what has been faid above, it appears, tliat 
the improvement of clock'!, by a contrivance to pre- 
vent their inequalities arifing from the different 
lengths of the pendulum, in different feafons of the 
year, by the effeds of heat and cold, was firft thought 
of, and executed, by Mr. George Graham ; and that 
the application of wires or bars of two metals, which 
have difierent degrees of expanfion or contradion, to 
prevent the fame inequalities, was alfo firft thought 
of by Mr. Graham, and firft executed by Mr. John 
Harrifon, without' the leaft knowlege of what Mr. 
Graham had done before him. 


LXXXIX. A Letter from Mr, Henry Eeles, 
to the Royal Society, concerning the Caufe 
of Thunder. ^ 

Gentlemen, Lifoiorc, Trtknd, June 1 

Read Nov. 7, / | AfJE greateft men of moft ages hav- 
1752. ji^ thought it worth the while to 
inquire, what was the caufe of thunder j and the 
world feeming to acquiefee in an hypothefis fub- 
ferib’d by fome great modern names, it muft appear 
prefumptuous in me, to oflfer you fome dioughts for 
a theory intirely new (at leaft it is fo to me} unkfs 
I can ftiew, that the former hypothefes are ill- 

grounded, 




grounded, and far from being fii'isf.idory. In order 
to which I fliall only object to the latcft, (to avoid 
prolixity) which now has. the general confent. 

I think the balls, that this hypothefis ftands on, is 
the authors affuming an analogy between thunder 
and fired gunpowder j and then proving, that there 
are fulphureous and nitrous particles in the air, they 
leave them to take fire by fermentation, or fome 
other accident, and from thence to form thunder. 

Firft, the analogy is not juft ; for there is not any 
thing fimilar to thunder in fired gunpowder, except 
the noife j which may be fhewn from the different 
diredion of their fire, and their very different effeds. 
Fired gunpowder ads from a centre to a circumfe- 
rence, with equal force at equal diftances every way, 
by propelling the circumambient air by the explofion 
it makes. The fire of thunder ads in redilinear 
angles, (as I have often feen, and as any body may, 
who will obferve it) with fuch fubtil and diftind 
effeds, as cannot be explain’d or imitated by the fire 
of gunpowder j the hiftory of which effeds is too 
well known to need a repetition here 

I ftiall go on to fliew fome infuperable difficulties 
in the formation and firing of this fuppofed aerial gun- 
powder. And firft, I think it inconceivable, that the 
lulphureous and nitrous particles fhould coalcfce with 
Ibme other unknown third body, in the place of char- 
coal, in fuch exad proportion, as is neceffary to make 
gunpowder of any perfedion, and to form a body 
compad enough to equal the noife of thunder, when 
foed in the open air. For fuch a body muft: nccefta- 
rily defeend by its own gravity, long before it arrives 
to a bulk fuificient for the purpofe. And, fecondly, 
I think it contradidory to all experience, that fuch a 

collifion 
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tollifion of nitrous particles Ihould ever happen i>i 
the common feat of thunder, which is in the moil 
collefted ihowers that defeend : For there the nitrous 
particles muft be abfoib’d and diffipated in the water j 
in which ilate I think it impoffible for them to take 
fire. 

Thefe, and many other confiderations, too proliv 
for the compafs of a letter, induced me to fearch fo'^ 
fome other caufe of thunder j which I think 1 have 
difeover’d in that fire, which is made apparent in 
eledtrical experiments. This fire pervades and ad- 
heres to moft bodies j while it flies, and cannot be 
brought to mix with fome particular bodies. I ihall 
here only mention two; air, which it flies and 
ihuns, and water, which it more intimately pervades 
than almofl: any other body. I muflk alfo obferve, 
that this fire does not only pervade bodies, but that 
it furrounds and covers them to a certain diftance 
from their fuperficies, in proportion to the ftate of 
its adivity, which is increafed by heat : And that, 
when it is artificially or accidentally protruded upon 
any body beyond its natural affedion, it will fly off 
to the next approaching body, which is not fo much 
impregnated with this fire ; and, when it departs iit 
any confiderable quantity, it makes a great noife or 
crack : All which is demonflrated by eledlrical expe- 
riments. Now, to fhew, that tliis fire is the real 
caufe of thunder, we need only confider it attending 
every veflel of humid vapour rifing into the atmo- 
Ijphere, and covering its fuperficies to a certain depth j 
which I think it muft certtunly do. I fliall not here 
fpeak my opinion how far this fire is the caufe of 
vapours afeendiog, becaufe I fliall trouble you with 
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that hereafter. Having got the vapour aloft attended 
by this fire, without affigning any caufe for its afeent, 
fo, witliout afljgning any caufe for its defeent, I fliall 
let it come down as ufual, which is in drops much 
larger than the veficles, in which it afeended. Now, 
in the collifion to form thefe drops, we muft con- 
fider what becomes of our fire j for the furface of 
thefe larger drops increafing only as the fquarcs, hut 
their folids as the cubes of their diameters, the fire, 
which furrounded the fupcrficies of the veficles, muft 
be protruded to a much greater diftance from the 
fuperficics of the larger drops, and by that means 
made more in proportion to the larger drops, than 
its natural affe&on would have made it join them 
with 5 and, confequently, render'd more apt to fly 
off to the next approaching or approached body, not 
fo fully impregnated by this fire. 

I have obferved before, that the conftant feat of 
thunder is in thofe clouds, which are moft compact 
of humid vapour, and whicli defeend in tlie heavieft 
Ihowers, and that generally in warm weather, when 
the adjacent atmofphere is ferene j fo that the humid 
vapours are almoft all colledted into this chain of 
clouds } where, according to the compadion, there 
will be a body of this fire colieded, and ready to fly 
off, fufficient to perform the greateft cfftds of thun- 
der. Which may be eafily computed, from the 
force of eledrical experiments, where the fmallcft 
portion of this fire, flying off from an eledrified 
body, makes an audible crack, and is able to give a 
conliderable £hock. What then muft be the force 
of this fixe, when it is fo colleded, as to break from a 
cloud in a body of fire two or three hundred yards in 

length ? 
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length? which I have often fccn. Now fon\o of 
thefe clouds coalefcing in their dcfcent, and the drops 
increafing in their magnitude, there is a vaft body of 
this fire colledtcd more than what would naturally 
adhere to thofe drops and their furfaces ; whicli being 
render’d more aeftive in its vibrations, by the heat of 
the lower part of the atmofphere, the fphere of its 
alFedtions (pardon the word, for I have no other) is 
alfo increas’d in proportion to the body of fire, which 
enables it to fly off to clouds, not fo much impreg- 
nated, at a confiderable diftance, with that violent 
crack fo much taken notice of ; tho’ it is far from 
being the mofl: wonderful of its effedts ; the dire in- 
fluence of which we often happily efcape, by this 
body’s being diflipated by the heat of the lower at- 
mofphere, before it comes within the fphere of its 
affedtion for bodies on the furface of the earth. There 
is a fubfequent rumbling noife heard after the firft 
crack or cracks of thunder, (for this fire does not all 
break off from one point) which has been taken no- 
tice of, and oddly accounted for j but I think it nei- 
ther is nor can be more than echo’s from adjacent 
clouds, which at this time are generally denfc enough 
for that purpofe j and the noife growing fainter in 
proportion to the times of its being return’d, I think 
fufficiently proves it. 

As to the fubtil effedts of thunder, I fliall leave 
you to compare them with thofe of eledtricity, only 
allowing for the different force of fire, which is Co 
much g;reater in thunder than can poflibly be pro- 
cured from artificial experiments j and I believe, that 
the analogy will plainly appear. I fihall only hint, 
that, where cme body has been injured by thunder j 

and 
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and another, tho’ in contad with it, has rem \ mu 
touch’d, the latter will be found to be of that kind, 
which elcdrical fire will not join with. 

I mufl: beg you will let me know, whether this 
theory is worth your acceptance j for I fear I am, 
like a fond mother, blind to the imperfedtions of my 
own child. I have dandled this opinion for eighteen 
months paftj ftill fearing to lay it before you; and 
now, inftead of feeing its defeats, I begin to fanfy, 
that it has the face of truth and demonftration. If 
you think this difeovery worth the purfuit, I fliall 
venture to trouble you hereafter with fome farther at- 
tempts to Ihew, that this fire is a moft confiderable 
agent in nature. Firft, that the afeent of vapour and 
exhalation is principally owing to it, and that our at- 
mofphere, by that means, is kept more homogeneal 
than is generally fuppofed, and fitter for refpiration, 
vifion, &c. and that clouds of heterogeneous matter 
are kept fufpended at their ufual height merely by 
this fire. Secondly, I fliall prove, that this fire is the 
caufe of reflexion, refradlion, and inflexion of light. 
Thirdly, I (hall endeavour to fliew, that it is fhe 
caufe of that fecondary attraction and repulfion, which 
Sir liaac Newton has taken notice of. Laftly, I fliall 
give fome hints of the great ufe of this fire in animal 
life, and in vegetation. What further I have thought 
of this fire, 1 flaall not now trouble you with. I 
am^ 

Gentlemen, 

Your mofl; humble and 

mofl: obedient fervant, 

Henry Ecles, 


Xxx 
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XC. ExiraBs of two Letters ^Thomas Hope, 
ikf. jD. to John CIcphane, M, D* F. R, S» 
micerning Mo7%fieur DavielV Method of 
couching a Catarad:. 

ReadNov. i 6,^INCE I received your laft, I had 
heard of a new metliod of performing 
the operation for the cure of the cataraft, but did not 
care to fay any thing of it, until I had fcen it myfclf, 
and had inquired into the fuceefs of it. M. Paviel, 
a furgeon of this place, was the firft, who, in I74.f, 
began to put it in pradice, and has at laft brought it 
to perfedion ; of which he has given a memoir to 
the Academy of Sciences of iiy operations, loo of 
which have fueceeded. A few days ago I faw him 
perform it on two perfons, of which take the folloWr 
ing defcription : 

After having placed the patient in a right light in 
a chair, he places himfelf over-againft, and fome- 
what higher than, the patient : an affiflant holds the 
head fteady, another keeps the upper cyc-lid open i 
he, with his left hand, keeps open the lower cyc-lid. 
Then he takes an inftrument like a lancet, of a myrtle- 
form point, a little crooked upwards, and fixed in a 
hpidle, and, making the patient look upwards, he 
pierces the cornea iranjparem at its lower circumfe- 
rence, juft where it joins the fclerotica^ conveys the 
point of the inftrument between the cornea and iris 
upwards, beyond the pupil j he enlarges this opening 
on each fide by the fame inftrument : he then takes 

out 
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ctot this inftrument, and introduces another of the Hianc 
of a narrow lancet, made round at the point, fixed in a 
handle : with the cutting fidcs of this he enlarges the 
opening. Taking out this, he introduces a pair of 
crooked feifiars, inlarges the opening on each fide by 
different fnips, always as near as he can to the cir- 
cumference of the cornea tranfparens^ until he has 
made the opening round two thirds of the cornea 
tranfparem: He then takes out tlie feifiars, and, 
with a fmall inftrument like an ear-picker, he raifes 
the corneuy and having in his right hand a catara£t- 
needle, broader and ftronger than the common, and 
pointed like a lancet, he cuts the capfula of the cryf- 
talline thro* the pupil; then, prefling gently the 
globe of the eye with bis finger from below upwards, 
the cryflalline flips out of the capfula^ and drops out 
of the eye. 

Upon the firfl pundure, the aqueous humour com- 
ing out, the cornea and /m join together : and it re- 
quires great dexterity, and a very fleady hand, to 
introduce the inftruments fo as not to wound the mV, 
which would endanger the eye. 

Tho’ the operation laflcd above two minutes, the 
patient, to my great fiirprize, never complained of 
any pain; and, upon my afking him, he faid, he felt 
nothing but a tickling. By which it appears the cornea 
is not much more fenfiblc than the nail of one's 
finger. And this operation, which feems fo cruel to 
a by-flander, does not give fo much pain as couch- 
ing in the ufual manner. It is to be preferr’d to 
couching in many refpeds. It may be performed 
at all times, and in all kinds of catarads, whether 
they are come to maturity or not. Moreover “one 
avoids many inconveniencies and accidents, which 

Xxx, t often 
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often baffled the fucccfs of the beft operations j inch 
as the rifing again of the catarad, violent defluxiona 
and inflammations, which often deftroyed the eye, 
the hurting of the vitreous humour, which feldom 
failed in couching, &c. 

In both the operations, which I faw, the patient, 
immediately after, could diftinguilh all large objedta 
in the room. 

Paris, Sept. 25, 175a. 

Read Dec. i ijTlsr regard to the remarks made by the 
Jl^ ikilful in your letter, he (M. David) 
fays, that he has found, by experience, that all thofe 
inftruments are neceflary: and as to the extent of 
the incifion, he fays, that he feldom makes it above 
one half of the circumference of the cornea tranjpa- 
rens 5 and that a fmaller opening would not fufficc to 
let the cryftalline flip out eafilyj the diameter of 
which, in general, not being above a line lefs than 
that of the cornea, and, in fome cafes, within half a 
line, infomuch that, in order to make it pafs thro’ 
the pupilla, he has been obliged to give a fnip of 
the feiflars to the iris, which, he alTurcs me, is at- 
tended witli no bad confequenccs. 

In anfwer to what is faid, that it has been pradifed 
before, and that Taylor formerly performed it, lie 
endeavours to prove, that it never was, excepting in 
Cafes where the cryftalline had, by fome accident, 
llipt thro’ the pupilla into the anterior chamber. 

In regard to the operation, there is fome mention 
made of it among the Arabians, as what they 
had heard of 5 but the operation is not deferibed 
particularly any- where. One convincing reafon, that 

it 
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it never was carried into practice among the ancients, 
is, that, had they made the extradtion of the cata-* 
i-adts, they muft have found it to be the cryftalline 
humour, and not remained in the error they have all 
fallen into, that the cataradt was a membrane form’d 
in tbe aqueous humour. 

In regard to Taylor, he may have attempted, but 
never did carry it into pradtice j elfe he would not 
have fail’d to have publifh’d it in the numberlefs pro- 
dudlions he has given. I know, that, in 1743, I fol- 
low’d him in Edinburgh for fix months, where he 
performed above 100 operations of the cataradt by 
couching; but never once attempted this way, nor 
ever mention’d it but in the cafe, where the cryftalline 
is lodged in the anterior chamber; which operation 
has been deferibed in many authors. So that I think 
Mr. Daviel may be truly faid to be the firft:, who has 
brought this method into general pradtice for the 
cure of a cataradt. 

I think the greateft riik one runs in this operation 
is the puftiing out of the humours of the iris thro* 
the opening, which forms a Jiaphyloma ; and I find 
this has been the cafe in forae of thofe that have 
failed ; and it is not cafy to contrive a bandage upon 
that part, to make a comprelTion equal to the refift:- 
ance of the cornea before it was open’d. I am. 

Dear Sir, 

Yours, 

Tho, Hope, 


XCI. 
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XCI. Letters of the Abbe Mazeas, F. R. S. 
to the Rev. Stephen Hales, D. Z), F. R. S. 
concerning the Succefs of the late Expert^ 
ments in France. Tranjlated from the 
French by James Parfons, M. D. F. R. S. 

SIR, St. Germain, May 20, 1752, N.S. 

Read May favour done me by the Royal 

17s z. Society obliging me to interefb 

myfelf in whatfoever concerns their honour, I beg 
you will communicate the following account. 

The Philadelphian experiments, that Mr. Collin- 
fon, a member of the Royal Society, was fo kind as to 
communicate to the public, having been univerfally 
admired in France, the King defired to fee them per- 
formed. Wherefore the Duke D’Ayen offer'd his Ma- 
jefty his country-houfe at St. Germain, where M. de 
Lor, mafter of experimental philofophy, lliould put 
thole of Philadelphia in execution. His Majefty law 
them with great fatisfadtion, and greatly applauded 
Meliicurs Franklin and Collinfon. Thefc applauics 
of his Majefty having excited in Meffieurs'dc Jiuffon, 
D’Alibard, and Dc Lor, a defirc of verifying the con- 
jedurcs of Mr. Franklin, upon the analogy (jf thun- 
der andeledricity, they prepar’d themfclvcs for maku- 
ing the experiments. 

M. D’Alibard chofe, for this purpofc, a garden 
lituated at Marly, where he placed upon an eledri- 
cal body a pointed bar of iron, of 40 feet high. On 
the 10 of May, 20 minutes paft a afternoon, a ftormy 

cloud 
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cloud having pafied over tlie place where the bar 
ilood, tliofe, that were appointed to obfcrvc it, drew 
near, and attracted from it fparks of fire, perceiving 
the fame kind of commotions as in the common 
eledtrical experiments. 

M. de Lor, fenfible of the good fuccefs of this ex-* 
periment, refolvcd to repeat it at his houfe in the 
Eftrapade at Paris. He raifed a bar of iron 99 feet 
high, placed upon a cake of refin, two feet fquarc, 
and 3 inches thick. On the 18 of May, between 
44 and y in the afternoon, a ftormy cloud having 
paflfed over the bar, where it remain’d half an hour, 
he drew iparks from the bar. Thcfe Iparks weie like 
thofe of a gun, when, in the elcdrical experiments, 
the globe is only rubb’d by the cufliion, and they 
produced the fame noife, the fame fire, and the fame 
crackling. They drew the ftrongeft fparks at the 
diftance of 9 lines, while the rain, mingled with a 
little hail, fell from the cloud, without either thun- 
der or lightning this cloud being, according to all 
appearance, only the confequence of a ftorm, which 
happen’d elfewhere. 

From this experiment we conjedufd, that a bar 
of iron, placed in a high fituation upon an cledtrical 
body, might attrad the ftorm, and deprive the cloud 
of all its thunder. I do not doubt but the Royal So- 
ciety has dlicdlcd fume of its members to purfvie thcfe 
experiments, and to pufli this analogy yet further. 

I do not know, Sir, whether Mr. Franklin’s letters 
were before your confideraiions upon earthquakes : if 
fhey were, we are oblig’d to Mr. Collinfon for his com- 
munication of Mr. Franklin’s notions i if tliey are not, 
you deferve the honour of the'difeovery j and whofe- 
6 foever 
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foevef it be, it is ftill to the Royal Society wc owe 
the communication of this ingpious thought, which 
the experiments of M. D’Alibard and M. Do Lor 
have confirm’d, Thefe two learned men deferve that 
efteem of our nation, which their talents have a long 
time procured them. I am, with a profound rafped, 

SIR, 

Your moft humble, and 
obedient fervant, 

G. Mazeas. 


SIR, St. Germain’s, June I 4 > 175 =^* ** 

Read Nov. 23, Tt ^ONSIEUR D’Alibard, the tranllator 
«7S2- J^VX of Mr. Franklin’s treatife relating to 

cledricity, acknowleges, that the ingenious difeovery 
of the analogy between thunder and elcdrical matter 
is due to you. Since you were the firft *, who gave 
us a clear idea of it, I ought to not be wanting to give 
you an account of the advances, which this difeovery 
has made in this country. 

On 


* In this the Abb6 Mazeas has not been fufficicntly well in- 
formed, as, for fevecal years, this analogy has been deduced by fc- 
veral gentlemen of the Royal Society, who were engaged in thefe 
purfuits. Even the late Mr. Stephen Gray, fo early as the year 
173s, takes notice of it, and fays, “ that this elcAric fire, fay fe» 

** .veral of thefe experiments, feems to be of the fame nature with 
;; that of thunder and lightning.” See Phil, %renf, N. 436, 
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On the 7 of June, a violent ftorm happening ar 
Paris, and about it, the greater part of the philofo- 
phers endeavour’d to repeat the experiment, which I 
liad the honour to mention in niy laft letter. I wat 
affured, that no one fucceeded at Paris j fome look- 
ing upon the experiment as falfe, while others attri- 
buted their want of fuccefs to the abundance of rain, 
that wet the cakes of refin, which they ufed to fup- 
port the bar of iron. 

M. Le Monnier, leaving prepared to repeat the 
fame experiment here, in the prefcnce of tlie Duke 
D’Ayen, avoided that inconvenience in the refin cakes. 
He placed, in the garden of the hotel de NoailleSy a 
wooden pole, of about 30 feet high, at the end of 
which was fix’d a large glafs tube, which receiv’d at 
the other end a long tin pipe j and this pipe receiv’d 
again, in Its turn, a pointed bar of iion, of about 6 feet 
high, The glals tube, as you fee, was inftcad of the 
cake of refin, to hinder the communication of the elec- 
tricity from the tin pipe to the pole, A wire was 
carried from the bar of iron, which refted upon a 
filken cord, about fo paces firom the pole j but rain 
coming on, the wire was conduced into the houfe. 
We perceived the commotions of the electrical mat- 
ter from the firfit clap of thunder j it produced fparks. 
and there were certain intervals, wherein the com- 
motions were fo flrong, that they were accompa- 
nied with very fliarp pain : and I am perfuaded, that, 
if the tin- pipe had triple or quadruple more furface, 
no one could touch the bar of iron, without paying 
dearly for it.^ It feem’d to me, as if the commo- 
tion was the in|a{er, the nearer the thunder was to 
the bar. This is the experiment, that was executed 

y y y here, 
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here, which I was a witnefs to. The fear, tliat feiz’d 
feveral ladies, who were prefent, hinder’d its conti- 
nuation j and we were even obliged to take away the 
bar, and the whole apparatus. 

After this experiment, I propos’d fatisfying myfelf 
concerning a notion I conceiv’d, and which the wea- 
ther fuffer’d me to execute but imperfedtly. The 
nature of the vapours, which conipofe thunder, is not 
abfolutcly unknown to us. Would not the mixture of 
falts, fulphur, pyrites, produce vapours capable 
of eledriling a bar of iron ? By fufpending a bar of 
iron upon lilken cords, and caufing a wire to defcend 
into a large glafs recipient, wherein pyrites and other 
analogous matters, as fea-falt with oil of vitriol, may 
be made to ferment, in order to produce a vapour, 
which would contain Ipirit of fait, or which might 
develope the eledlrical matter j might not we ccxne 
to produce the fame phaenomenon with that pro- 
duced in a ftorm ? Upon this footing I tried feme 
experiments, which my bufinefs hinder’d me from 
purfuingj but the fuccefs did not perfedtly anfwer 
my expeftation. I thought I perceiv’d feme figns of 
electricity i but they were fe doubtful, that I do not 
mention them. If I make any future attempts of this 
kind, I fhall have the honour of communicating 
them. I am, with the moA rdpedtful attachment, 

S IR, 

YoPr mofk humble and 
moft obedient fervant. 


Mazeas. 

SIR, 
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SIR, St. GcrmauJj June 29, 175 % 

Read Nov. N the 2<S of this month we had u 

» 7 S*' florm at two diiUrcnt times ; the 

firft was at 3 in the afternoon, and the fecond at half 
an hour after 6 . This ftorm, which came from the- 
fouth-weft, was very inconfiderable : there were but 
two or throe claps of thunder, cither at 3 or at 6 o’ 
clock ; and theic was a confiderablc interval between 
thelightning and the clap, which lliew’d,that the thun- 
der was at a great diflance. Ncvertlielefs the eiTc^Vb ol* 
the elcdtricity were very violent, which I attiibutc to 
M. Le Monnier’s ingenious apparatus 5 which is a<. 
follows ; 

It is certain, by M. Mufchcnbrock's experiments, 
that the more furface the elcdlrifcd bars have, the 
commotions are the more violent j but, as it would be 
difficult to faften rods or bars of a certain fizc to tlie 
ends of the great wooden poles, M. Le Monnicr has 
ingenioufly fupplied that defedt, in forming a maga- 
zine for the electricity. This magazine is only a com- 
munication of the electricity, which defeends from the 
bar of iron, fituated at the top of the pole, with fcvc- 
ral other large bars of iron placed near the pole. 

The greater the quantity of thefc bars, the greater is 
the quantiw of electricity furniili’d by the magazine. 

In the Lft experiment we had a tin pipe, of 7 
feet long, and about y inches diameter. It was the 
firft magazine : the fecond confifted of fix great bars 
of iron of fix feet long each, placed in parallel order 
upon ^afs bottles. All thefc magazines communi- 
cated wkb ftte wire, that defeended from the Ikr 
tie bar at the top of the great pole, Which I defcjibed 
in my laft letter. 

Yy y a 


The 
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The 26 of this month, at 3 afternoon, very lively 
fparks were excited, and M. Le Monnier fet fire to 
fpirits of wine. At 6 o' clock I went up to a propcp 
place, in. order ftrictly to obferve the intervals be- 
tween the commotions and tlie electricity. 

The clouds extended from the fouth and wefl, tO' 
the zenith of the pole, and the lightning came from.' 
a very diftant part ; and, in proportion as the clouds- 
came nearer, the electricity was felt with very fmart 
{hocks, but without light, or regularity j for fome- 
times none were felt for two or three minutes j and. 
it was commonly with every flalli of lightning that 
the commotion was felt. But when the clouds had 
cover’d a confiderable part of the heavens, tlie com- 
motions of the electricity fucceeded very quickly with 
noife and fparks j altho’ the thunder could fcarce be 
heard, becaufe of its diftance. It may from hence be 
judged, how ftrong the commotions would be, if the 
clouds, which produced the thunder, were nearer 
the bar. 

On the 2p of June we had another {lorm *, but I 
was not prefent at the experiments made in the gar- 
den, being myfclf employ’d in a like experiment in 
my chamber. I placed at my window, which was 
about jy feet from the ground, a bar of iron of 
12 feet lon|, which receiv’d a very flurp iron wire 
of {ix feet high j the whole advanced into the drcct, 
by means of a wooden pole laid parallel to the hori- 
zon i at the end of which was a glafs tube fill’d with 
refm, in order to receive tlie iron rod. The wire, that 
hung from th& extremity of the pole, enter'd into 
iny chamber, and from. thOiaSe a gallery of 
30 feet long. The electrical magazine* ‘Was in my 

chamber. 



[ 541 ] 

chamber, and the iron wire, after fcveral turnings) 
was again brought thither. I had difpofcd of this 
wire in fuch a manner,, that, if the ftorm fliould 
come in tlie night, or if it happen’d by day, I had it 
in my power to obfcrve all I propofed, without 
quitting my bed on the one hand, or leaving my 
bufinefs on the other. 

The ftorm came at ^ in the evening) and although 
I had not yet time enough to form a fufficient ma^ 
gazine of eledtricity, I had neverthelefs very fatisfac- 
tory ligns. The pcrfon, who held the iron wire, felt 
a commotion j and, at the fame inftant, filken ri- 
bands were attracted by the electrical magazine. 
There came on a great ftiower of rain and hail, 
which wetted the refin in the glafs tube, that fup- 
ported my bar ) and after that I had no more figns 
of electricity. 

The fame thing happen’d in the garden j where 
die filken cords, which, in feveral places, interrupted 
the communication of the eleClrifed bodies with tlie 
non-eleClrics, having been wet, fenfibly diminifticd 
the defired effeCt. The electricity, however, was 
very ftrong before the rain fell; and the commo- 
tions were felt at about a foot diftance: but the 
ftorm only pafied by, and lafted no more in the 
whole than two or three minutes. 

Hence, Sir, it follows, that the cloClrlcal maga- 
zine is an important objeCl in experiments of this 
kind. I do not even doubt, but that, by placing 
guns and bars of iron, in great numbers, in places 
adjacent to the wooden pole, we might even come 
to kill animals, and veiify all the furprifing phapno- 
mena, that thunder has produced foe lo many ages, 

‘ This 
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This may be done without going out of one’s 
room, and even in bed, where one might eafily be 
aflurcd of the degree of the force of a ftorm, by 
the degree of the ftrength of the commotions : and 
if we were loth to touch the iron wire with a finger, 
for fear of tlie pain, we might ufe a little plate or 
blade of tin, faftened to the end of a glafs tube. ^ One 
might, by means, have the fatisfadion of judg- 
ing of the degree of the ftrength of thunder. 

I forgot to obferve, that my iron bar was too near 
the neighbouring houfes, which greatly leflen’d the 
dedhfkal power. 

I beg, Sir, you will, in my name, aiTure the 
Hoyal Society of the fentiments of refped and ac- 
■knowlegement, which I owe it, for the honour it 
has done me. I alfo repeat them to you, Sir, and to 
Meflieurs Wilfon, Pringle, and Knight j and am, 

SIR, &c, 

Guill. Mazeas. 


SIR, St, Germain, July la, 1752. 

Read Nov. * 3 »^OvN the firft, fccond, and tentli of 
175** July, we had ftorms at 8 t. Ger- 

main 5 of which I have the honour to give you an 
account. 

I was a witnefs to the experiments, that were 
made on the 3 Sstft''aftS fe^ond of this month in tlic 
garden of the Hotel He NoftiHesj, feectufe I was then 
bufy in my chamber; wKi^h r by- 
and-bj : but the following is what was told .Me, 

and 
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and fince confirm’d, by Mr. Le Monnier, who per- 
form’d them himfelf. 

1 . He wa^ convinced, that the high fituation, in 
which the bar of iron was commonly placed, is not 
abfolutely iieceflary to produce the effects of elcdricity: 
for a tin fpeaking trumpet fufpended upon filken cords 
about five or fix feet from the ground, has produced 
very particular figns of eledricity. 

2. A man, placed upon a cake of refin, and hold- 
ing with his hand a, wooden pole, of about 1 8 feet 
long, round which an iron wire was twifted, was fa 
well eledrifed, while it thunder’d, that Iparks, which 
were very lively, were drawn from his face and hands. 

3. Having taken away the communication of the 
eledrical magazine with the iron wire, which hung 
from the great wooden pole (this magazine con- 
fifted, as I have faid in my laft letter, of 6 great bars 
of iron, placed horizontally upon glafs bottles, about 
4 feet from die ground) I fay, this magazine was 
frrongly eledrifcd, when the ftormy cloud paffed in 
the zenith. 

4. A man, Handing upon the eleftrical cake in 

the middle of the garden, and limply holding up one 
of his hands in the air, attrafted with the other 
hand wood-fhavings, which were held to him upon 
a piece of lead. Whence it evidently follows, that 
the matter, which is the caufc of all the furprifing 
phaenomena, which eledricity affords us, fills tlic at- 
mofphcre in the time of a ftorm $ that it penetrates 
uS j that we breathe it with the airj and that the 
height v^fually given to the iron bar only ferves to in- 
tercept thft'' iir .greater quantity of the ajpfitrici 
matter. ' ' 


At 
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At tlic thiiC that Mr. Le Monnicr made his expc- 
ments, I, in my turn, tried to perfed the manner of 
bringing the electricity into my chamber. This 
method fecni’d. to me the more effential, as tine 
gUfi. tubes, which Mr. Le Monnier fubftituted to the 
elcctiital cakes have not the advantage of keeping the 
electiicity in the iron bar, when a good deal of rain 
falls. When thefe tubes are too wet, the electricity 
ceales. 

I therefore increafed the length of my wooden 
pole, which went out of my window, and, at the 
fame time, that of my iron rod, whiclf w u porpen- 
cularly faftened to its end. The greater the Iciigth 
and height of thefe two were, the ftrongcr was tJic 
electricity in my chamber ; which led me to the two 
following obfervations : 

1. My chamber having two windows oppofite to 
each other, the one to the foiith, looking into a ftrect, 
and over-againft the neighbouring houfes ; the other 
to the north, with an unbounded profpect of the 
country j I found the electricity was ftronger, when 
my pole was fiipported by the refm cake placed upon 
the north window, than in the otlier oppolitc to the 
houfes j which made me imagine, that the electrical 
matter was more ilrongly attracted by the nciglibour- 
large buildings tlian by my pole. 

», * f obferved a confidcrable diminution of the 
electi^ty when rain came on, altho’ the tlwnder 
roar’d vcjry fttoc^ly, and the cake of refin on my 
window was which made me think the 

rain, as it fell, might atoofphcie of the 

electrical matter, when if quantity 

to carry away with it a large p>itiou of that tftatter 

Here 



[ 545 ] 

Heie is a fad, which eftablifhcs that opinion ; when 
the rain ccafed for fome time, my pole, altho’ wet, 
produced new figns of eledlricity. 

Hitherto the cledricity appear’d to me to be 
flronger in the beginning, than in the middle or 
end of a ftormj that is, in proportion as it ap- 
proach’d, till it was immediately over the pole, 

I draw this fadt from the obfervations, which I 
made from the firft and fccond of July, without giv- 
ing it as a general one : however, I now reaflume 
the experiment of the 20 of the fame month. 

Towards ii in the morning, the heavens began to 
be cover’d to the fouth-weft, with fome claps of thun- 
der and lightning at a great diftance. I had juft time 
to go to the garden, where I found the Duked’Ayen, 
who had prepared every thing for the experiments. 
An iron wire defeended from the top of the pole, 
and refted upon the hot-houfe of the garden : this 
wire was fupported by a lilken cord, and was termi- 
nated by a tin cylinder, of about 3 inches diameter, 
and 3 feet long. The elcdlricity of this cylinder was 
fuch, that, when a finger approach’d it, two or throe 
very lively fparks at a time were produced, with a 
fparkling noife, like that of the nails of one’s fingers 
crackled againft each other. 

Then the Duke d’Ayen took the firft flirub he 
met in the hot-houfe, which happen'd to be that, 
from which the ktbdanum is produced, as well as I 
can remember : he placed it with its pot on a cake 
of refin, and faficned the iron wire to one of its 
branches. This ftirub was inftantly cie<ftrifed. Ho 
that whitifli fparks iflued from every leaf, with the 
fame kind of craekling -I have juft mciitioa’d j but 

Zz z the 
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It remains. Sir, that I communicate to you the 
obfervations, that Mr. Ludolf made at Berlin. I 
prefent you with them, as Mr. Euler was fo kind to. 
fend them, which I have tranferibed word for word. 

As I was not prefent (fays this learned man) at 
“ the experiments made upon thunder, I will have 
“ the honour to tranferibe for you the recital, that 
“ Mr. Ludolf communicated to me. The experiments 
“ were made the 19 and a6 of July, and the i and 
“ a of Auguft f ’ and it is obferved, 

1. That the fparks drawn from the wire were 
half an inch long; and they caufed fo horrible a 
fhock, that the intire body of the perfon, who at- 
traded them, was 'fliaken j but the fmall fparks pro- 
duced only a light fenfation in the fingers, 

2. It is alfo remark’d, that this eledricity com- 
municates itfelf to all bodies elfewhere, that are fuf- 
ceptible of it, provided they are placed upon elcdri- 
cal bodies, while they are made to communicate by 
a wire. 

3. When there was plenty of rain, we fcarce re- 
marked any thing of the force of the eledricity, al- 
tho’ the lightning and claps of thunder were very 
ftrong. 

4. At every clap of thunder the eledricity feem’d 
cxiind, and returned not till after 30 fcconds, or 
hereabout, and fometimes longer. 

f. When the wire was furrounded with drops of 
rain, it was obferv’d, that only feme of tliem were 
eledrical, whkjh was remarkable by the conic figure 
they had j whilft the othcr 4 remain’d round as be- 
fore. It was alfo perceived,, that eledxical and 
non-eledrical drops fucceeded almoft alternately} 

which 
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which made us call to mind a very fingular phaeno- 
menon, which happen’d fome years ago to five pea- 
fants, who pafied thro’a corn-field nearFrancfoit upon 
the Oder in a llorm. The thunder kill’d the firfi, the 
third, and the fifth, without injuring the fccond and 
fourth. 

6, The ftorm of the firft of Auguft was very coii- 
fiderable, with very great rain ; every minute we re- 
marked 3 or more flafiics of lightning j in the mean 
time fome electrical fparks were obferv’d upon the 
wire. They put upon a chain, which communicated 
with the wire, a thread, the two ends of which 
hung down ; which fliew’d cleClricity, by mutually 
repelling each other j for, at every flafh of lightning, 
they approached each other fuddenly, as if diey had 
been pulh’d one againft the other by fome force. 

7 . Sometimes the clcCtricity continued in the wire 
with great flrength to 4 .)” minutes, after the thunder 
and lightning had intirely ceafed, &c. 

Conformable to the 6 obfervation of Mr. Ludolf, I 
have often obferved, that, in prefenting dull or dry’d 
fnulF to the end of a tin cylinder, which hung to 
the wire in thofe fort of experiments, this dull 
was llrongly attracted, as foon as the wire fiew’d 
any figns of clcdricity. But, when the elcdrical 
matter came to be accumulated in this cylinder, 
the dull was powerfully repcll’d as by a llrong blall, 
infomuch that the quantity of molecules rcpell'd was 
much greater than of thofe attracted at the fame 
time. 

And with refpeCt to this fiiccelfive attradio/x and 
repulfion, I mull not pafs by in filence an experiment 

I was 
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’/he of about 20 f<ct long came down, and redtti 
upon a long g’als tube fixed to the baluftradc, which 
enviion’d the gallery. My apparatus was fcarcc ready, 
W'hen it thundei’d, and the clouds broke by this firfl 
clap, and pour’d down a continual large quantity of 
rain, which lafted near 2 hours, without tbc Icidl 
difcontinuance of the thunder. 

I felt no commotion in putting my finger towards 
the wire, nor could I draw any fparks from it. I was 
upon the point of giving it over, when the wire hap- 
pen’d to touch the leads and the baluftradc of the 
gallery ; and it inftantly produced as many fparks, as 
it touch’d places on the baluftradc and leads. I then 
took the wire in my hand, and threw it ftrongly 
againft the bars of iron 5 and as the wire extended, 
and fucceffively touch’d the bars, it always produced 
the fame effed. There were prodigious multitudes 
of thefe Alining fparks, like thofc produced by the 
finger in common experiments. I only wanted an 
eledrical magazine to accumulate electrical matter 
in, which would have produced me all the ufual 
phasnomena. The thunder was in its greateft: vigour 
from half an hour after 8 to half an hour after 9j 
during which the rain was moft abundant, and I re- 
peated my experiment at feveral times. 

It, is therefore certain, i. That the elcCkricity 
fometimes ceafes when it rains, but not always j bc- 
caufe^ in the prefent cafe, the wire was as much im- 
pregnated with the elcdrical ftreams as it could be. 

2. That the firft: and fecond queftion propofed 
above do not indude the true caufe of the ceflation 
of the electricity at the time of rain j fince there 
are few ftorms, in which the rain is more abundant 

than 
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ilwn this which fell the 12 of July in the evening, 
and wherein my apparatus was as wet as it could be. 

3. It is again certain, by Mr. Ludolf's third expe- 
riment, mention’d hereafter, that this ceflittion dues 
not happen, becaufc the matter of the thunder is cx- 
tind. “ When the rain was abundant (fays he) we 
“ remark’d nothing of this force of cledlricity, altho’ 
the lightning and the claps of thunder were ex- 
ceeding ftrong.” 

The true caufe of thefe kind of diminutions may 
therefore depend on fome otlier principles, which 
we have not as yet come to the knowledge of. Hi- 
therto this phaenomenon prefents us with a great 
many variations. I have feen circumftances, wherein 
limple clouds, without thunder or lightning, pro- 
duced more eleilricity than when tlicrc was loud 
thunder : I have feen others, wherein the clcdricity 
did not fliew itfelf but where there was lightning 5 
and, in fliort, others, when the electricity, which 
feem’d diffipated during the rain, began again as foon 
as the rain ceafed, altlio’ the thunder was very di- 
jftant. The few experiments hitherto made are not 
fuffident to pronounce any certain opinion upon, with 
fo many variations. 

The little fuccefs I have had in trying, whether 
ftrong explollons, or violent fermentations of falts, 
fulphurs, and feveral liquors, would not produce 
lume ligns of clcClrlcity, docs not furprizc me. The 
matter contained in clouds may be of a different na- 
ture. The atmofpherc of the earth is a more pow- 
erful fublimator than tliofe of our chemiftsj and 
our weak operations will never perfectly come up to 
thofc of nature. 
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the trunk of this flirub had a much Wronger ckari- 
city } whether, at that inftant, the eleftricity of the 
cloud was more ftrong, (for it varies every moment) 
or that the force of the whole elcfliicity, expanded 
thro’ the leaves, became concentrated in the trunk of 
this fhrub 

The Duke tlien took one of his filver watering- 
pots, which was two feet and an half high ; he fill’d 
it with water within an inch of the brim, and placed 
it upon the eledfcrical cake, dipping into it a wire of 
lead, which communicated with that wire, which 
came from the top of the pole. Of all the eledtricity 
tried till then, this was incomparably the frrongcfr : 
nor did T fee any fparks, when I advanced my finger 
towards it, but the friock affeded me in the arms and 
breaft with fuch violence, that I did not attempt to 
make a fecond trial. Wherefore it would be well, be- 
fore one runs the hazard of fuch fort of experiments,, 
to try the force of the eledricity, by applying an 
iron wire, or a piece of fteel, faftened to a little glafs 
tube. During thefe experiments M. le Monnicr was 
abfentj which deprived us of fomc new dcligns, 
which he had refolv’d to put in pradtice. 

I am, Sir, 

G. Mazeas, 


* This c:^eriment was made the a of July by M. le Moniuer, 
and repeated, aal have nowmendonM it, on the it of the Ikiae 
month. 


SIR: 
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SIR, Pjris, Aug. 21, 1752, 

ReadNov. 23 , A Phasnomenon, which I have always 

* JLJL thought worthy of ftridt obfervation, 
is the diminution of the electricity of thunder, when 
rain comes on during the Rorm. This diminution 
was remarked at St. Germain, every time I was a 
witnefs to M. le Monnier's experiments j and the 
feme effed is, within this little while, confirm’d to 
me by the learned Mr. Euler, in communicating to 
me the obfervations of M, Ludolf. I have thought 
of only three caufes affignable to this phaenomcnou, 
which I lay down in the following order : 

1, Does not this diminution happen, becaufe the 
drops of water, that run down die little bar of iron, 
carry with them the eledrldty of the bar ? 

2, Does not the rain, in pafling thro’ the atmo- 
fphere, deprive or ftrip it of the electricity, wliich is 
communicated to it by the thunder ? 

3, Of elfe, is it not more likely, that the diminu- 
tion, and the total ceflation, of the eleClrical ftreams 
happen then, either becaufe the matter of the thun- 
der is .exliaufted, or becaufe the clouds coming to 
dififolve, the cleClrical matter is lofi: and diffipated ? 

I left St. Germain the 12 of July to come to Paris, 
at 7 in the evening. At the inftant of my arrival, I 
few the heavens cover’d with clouds, and the light- 
ning foreboded thunder, which foon was heard. I 
went up into the gallery of the Hdtel dc Noailles, 
which is very high, and diftant from the neighbour- 
ing buildings: my pole was 10 feet highj at the 
end of which a glafs tube was made faftj and to 
this a very {harp iron fpire, from the middle ofwhich a 

Z z z 2 wire 
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I was informed of, without knowing the author of 
it *. The diflics of a pair of fcales were fufpcndcd to 
the balance by lilken cords; the two diflies were clcc- 
trifed, and a very fharp needle was prefented to one 
of them. The leaks immediately lofl their equili- 
brium ; and that difli, under which the needle was 
lield, was attrafled. The direft contrary happen’d, 
when an obtufe or round body, fuch as a leaden 
bullet, was put upon the point of the needle, for 
then the difli was repcli’d. 

If this experiment be true, as I have all the rcafon 
in the world to believe it fo, it llrongly imitates what 
happens in the cloud®, when they are in equilibria 
in the atmofphere : and it gives us room to conjec- 
ture, that it would be much Icfs dangerous to ter- 
minate the tops of flccplcs with obtufe bodies, tliair 
with pointed Ipires, upon which the thunder falls 
fooner or later when they arc very high. 

As the year begins to draw to an end, I believe 
thefe obfervations will be the laft for the year 1752. 
an epocha, which will always be famous with the 
lovers of eleflricity; and particularly myfelf, be- 
caufe it has given me an opportunity of teftilying 
from time to time the rcfixidl I have for your per- 
fon, and the acknowledgments 1 owe to tliat fricn<l- 
ihip, with which you honour 

Vour moft humble, 


G, Mazeas, 

"" If'-"" -I' Hjurc m'l,' 

• Since I wrote to Dr. Hales, I found this experiment among 
ihofe of Mr. Franklin. 


XCIh 
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XCIL Extracts of Two Letters of the Abbe 
Nollet, F.R,S. to Mr. William Watfon, 
F,R»S. relating to the extraSiing Elc£iri- 
citj from the Clouds, Tranfated from the 
French. 


Paris, June 6, 1752, N. S. 


Read June 1 H E Abbe, after having taken notice 
of the difeovery of M. Dalibard in 
France, in relation to the extrading the eledricity 
from the clouds during a thunder-ftorm, in confe- 
quence of Mr. Franklin’s hypothefis, acquaints Mr. 
Watfon, that he is more intcrefted than any body to 
come at the fads, which prove a true analogy be- 
tween lightning and eledricity j fince thefe experi- 
ments eftablilh inconteftably a truth, which he had 


conceived, and which he ventured to lay before the 
public more than four years ago. Examine but the 
fourth volume of his Lepns de Fhyftquc^ pag. 314, 
and you will find what follows : “ If any one firould 


“ take upon him to prove, from a well-connedcd 
comparifon of phienotnena, that thunder is in the 
“ hands of nature, what clcdtricky is in ours that 
“ the wonders, winch we now exhibit at our plca- 
“ fure, are little imitations of thofe great effects 
“ v.hich frightCB usj and that the whole depends 
“ upon the fame mechanifm ; if it is to be demon- 
ffrated, that a cloud, prepared by the action of the 
“ winds, by heat, by a mixture of exhalations, ^c. 
“ is oppofite to a terreftrial object j tliat tliis is the 
“ electrifed body, and at a certain proximity from 

A a a a “ that 
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“ that which is not; I avovv, that this idea, if it was 
" well fuppoitcd, would give me a great deal of 
“ pleafurc ; and, in fupport of it, how many fpe- 
“ cious reafons prefent themfclvcs to a man, who 
“ is well acquainted with electricity ! The unlvcr- 
fality of the electric matter, the readinefs of its 
action, its inflammability, and its activity in giv- 
“ ing fire to other bodies ; its property in flriking 
“ bodies externally and internally, even to their 
“ fmalleft parts } the remarkable example we have 
of this effect in the experiment of Leyden ; the 
“ idea, which we might truly adopt in fuppofing a 
“ greater degree of electric power, &c. all thefe 
“ points of analogy, which I have been fome time 
meditating, begin to make me believe, that one 
“ might, by taking electricity for the model, form 
“ to one’s felf, in relation to thunder and lightning, 
“ more perfect and more probable ideas, than what 
“ have 'been offer’d hitherto, 

To demonftrate, that glafs is not abfolutely imper- 
meable to the electric fluid, I oftcr the following 
experiment : 

Let the neck of a fmall thin phial A (fee the 
Fig.) be placed in that of the receiver Bi and lute 
it in fuch a manner, as that the air cannot pafs 
through their joining* Exhauft the receiver, and 
pour the little jriual three parts full of water, and 
conduct the electricity tliercin, by means of an iron 
wire, fufpeuded to the conductor. Make the expe- 
riment in a darlf place, and, for the greater furety, 
fix the receiver to the plate of the air-pump, not 
with wet leathers, as ufual, but with foft cement. 
You will fee the electric matter pafs, as through a 
fieve, through the fmall phial into the receiver, and 

prefent 
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prefcnt itfclf in an infinite number of luminous 
ftreanib, of extraordinary beauty j and, if you do not 
take can ■, you will be fmartly {hocked, as in the ex- 
periment of Leyden, by laying one hand upon the 
receiver, and touching with the otlier die plate of 
the air-pump. 

To prove, diat, in the experiment of Leyden, the 
eledlrical virtue, or power of giving a fliock, does 
not rclide only in die glafs, make the following expe- 
riment : 

Eledlrife a phial two thirds full of water j pour 
this water into another thin phial, placed upon a 
glafs ftandj plunge therein an iron wire, and at- 
tempt, while the phial is in one hand, to draw a 
fpark with the other j it is certain, that, if this ivS 
done with a little readineis, you will make the ex- 
periment of Leyden with this water §. Polllbly 
you may not always fuccccd with water j but with 
mercury, under the fame treatment, it never fails. 
Whence proceeds the power of giving the diock to 
the fecond glafs, if it is not by means of the water, 
which it has received ? 

Eledtrife a bolt-head of glafs, void of air, and 
icalcd hermetically j you may make ufe of it for die 
experiment of Leyden, and you will fuccecd. Is 

A a a a 2 there 


§ Some years ago I fliewed this experiment to feveial members 
of the Royal Society, and did not only therewith produce the ex- 
periment of Leyden, but by pouring the cleArifcd water into a 
bafon, held in one hand of an ailiftant iianding upon cakes of wax, 
who, upon his prefentmg a finger of his other hand to fome warm 
fpirit of wine in a fpoon, held in the hand of a perfoo {landing 
upon the floor, fet it on fire. I then conftder’d this experiment, as 
a proof of the clcAricIty being accumulated in the water. 

W. Watfoh. 
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there not then a communication between the exterior 
and interior furface of the glafs ? And is it not e\'i- 
dent, furthei', that the electric matter, which is per < 
ceived running within like a torrent of fire, paffeo 
through the glaf. ? 

When you force a hole through a piece of paper 
or pafteboard, attend to one thing, which T con- 
Hantly obferve. If you electrife the plate of glaf , 
A B, underneath, and that, by means of a thick iron 
wire fomewhat bent, D, you draw the Ipark thro’ a 
piece of pafteboard, C, placed upon the metal, with 
which the glafs is coated, the hole will appear in- 
variably larger underneath, than on the top of the 
pafteboard j and this hole will have an imprcfllon 
at the place, where the iron wire {hall have been fup- 
ported. Thefe two effects leave no room to doubt, 
but that the ftroke of fire was directed from the 
glafs to the conductor, JD, by the bent iron wire. 
Befides, if the electiic fire proceeds from the upper 
furface of the glafs, which itccivcs the tlcctric'ity 
from the under furface, it neceflarily follows, that 
it muft have paffed through the whole thickneft of 
the plate of glafs ; and, confcqucntly, that tlu* glaf, 
is not impermeable to the electric fluid. 
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ParL, July 2Z, 1752. 

Head Dec. elcdrical experiments, which 

have been made here during the 
thunder, are notv fullicicntly verified. Dr. Le Mon- 
nier, affified by his advantageous fituatioii, has fuf- 
ficicntly experienced, firfi:, that a bar of iron, pointed 
or not, is cledlrifcd during a ftorm: Secondly, that 
a vertical or horizont-d fituation is equally fitting for 
thefe cxperinienvs : Tnirdly, that even wood is elec- 
trified : Fourthly, that, by thefe means a man may 
be fuflicicnily wlcdtrifed to fct fire to Ipirir of wine 
with his finger, and repeat almoll: all the ufual expe- 
riments of artificial eledtricityj for thus I denomi- 
nate that, which is excited by fridtion. 

Seeing, therefore, that thefe experiments fucceeded 
fo well, I attempted them at Paris with a tube of 
tin, eighteen feet in length, and of an inch and 
half in diameter j half of which lube I- put out of my 
window, while the other half was placed upon, and 
fafiened to, filk lines : And though I live in the loweffc 
pari of Paris, and my apartment in the Louvre is co- 
vci d with an iinincnfe building, both in height and 
extent, at any time when the thunder was but mo- 
derate, 1 perceived therefrom figns of clcdlricity. 
The fparks were more frequent after the lightning 
than after the thunder ; and it even feemed, that the 
clap of thunder put a flop, for a very ihort time, to 
the force of the eledtricity. 

Monf. CafTini dc Tliury, who was dcfiious of ob- 
ferving thefe efifedts with the apparatus, which we 
had eredted upon the terrace of the obfervatory, made 
the fame remarks j and he has had a greater oppor- 
tunity 
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tunity of obferving them, bccaufc the effects there 
were more confidcrablc than at my apatimcnt, on 
account of the lituation. He even remarked to-day 
very evident figns of electricity, although there was 
neither lightning nor thunder, but only the ilcy co- 
ver’d with fuch thick clouds, as feemed to forebode 
a ftorm. 

Monf. Le Roy, a member of the Academy of 
Sciences, who lives near me, has repeated alfo a 
great number of thefe experiments and obfervations, 
by only making ufe of a pole of wood twenty- five 
feet long, about which he turned an iron wire in 
form of a ferew. 

This, Sir, is the ftate of thefe matters with us at 
prefent, which I am very far from thinking that wc 
are arrived at the complete knowledge of. I have 
reafons for fufpecting, that there frequently happens 
a natural electricity in the atmofphcrc. It may be, 
that thunder is only a circumftance, and not the ef- 
ficient caufe, of all thefe effects, which now prefent 
themfelves to us j and it is not impofllhle, but that 
the great myftcry of vegetation has great connection 
with this nainral electricity. Time and ohferva- 
tions may throw fome light upon thefe important 
queftions. 


xcin. 
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XCIII. l^AtrciB of a Jz&tter from Mr> Mylius 
of Berlin, to Mr. W. Watfon, F. R. S. 
upon the before-mention d SubjeB^y dated at 
Berlin, Auguft 26, 1752. 

Read Dec, i4,'Rky|‘ATtCH 1 6 paft, at a little paft 8 
»7S2- evening, we had here at 

Berlin a flight earthquake, which manifefted itfelf by 
its fhaking the ground, the windows, and by open- 
ing fome doors. This before we have had no ex- 
ample of in our country ; and it was perceived at the 
fame time at Stavanger in Norway, I have made 
experiments of collecting the electricity, during a 
thunder-ftorm, with great fuccefs, in company with 
ProfelTor Ludolf. He had erected an iron bar, of 
twelve feet long, which was fatten’d upon a pole 
of wood, fifty feet in height, with two tubes of glafs 
cover’d with tin. The upper end of the iron bar was 
fharp-pointed, and near the lower end was fattened a 
very long iron wire, which being carried into a fum- 
mer-houfe, gave great fparks, as the thunder was 
approaching j and thefe fparks caufed fometimes as 
violent a ihock through the body, as the experi- 
ment of Leyden. It was alfo continually obferved, 
that the effects were greateft, when the lightning 
was neareft} and that, for fome moments after the 
lightning, the effect ceafed, but returned and in- 
creafed by degrees. 


XCIV. 
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XCIV. Mo7tf. FagetV Remarks on the Ufe^ 
&‘c. of the Styptic, purchofed by His Mofi 
Chrifiati Majefiy ; communicated by James 
Theobald, Efq\ F, i?. S, 

Read Dec. 7, A BOUT the end of the year feven- 
JlJL hundred and fifty, Mr, Brof- 
fard, a furgeon from Berry, came to Paris, to pro- 
pofe the ufe of a remedy, which he had difcover’d 
for flopping the blood after amputations, and which 
he alTerted to have found eficttual in feveral ampu- 
tations of the arms and ictr^, At hlj rcqueft, fome 
gentlemen of the Academ” . ^ery were deputed, in 
whofe prefence he was uv . j,-"! ' new experiments 

in flopping the blood upon \ i< animals, and in 
all which he fucceeded, by flopping it in the largeft 
arteries after amputation. But the tiiccefs of this re- 
medy might yet be confider’d a little dubious, be- 
caufe in many animals, as in dogs particularly, the 
great arteries flop of their own accord ; niui rarely 
any dog dies from an hsuraorrliage, hccuufc tiicir 
blood is ixiore difpofed to congeal, and by tint means 
flop the difeharge. 

For this reafon the experiments made on animals 
pot being thought fatisfactory, and yet being con- 
vinced, thjit no ill effect could follow the application 
efthis aremedy-on human kind, Mr, Broflard was per- 
mitted to ufe it at the hofpital of the invalids, in an 
amputation of the leg, which fucceeded perfectly 
well 5 and not the leaft ill accident attended the cure 
jthro’ the whole time. 


Some 
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Some time after this two waggoners were run over 
by a waggon loaded witli flone, and each of them 
had one leg broken in a miferablc manner. Thefc two 
men being brought to the Hofpital of the Charity, 1 
faw no other hopes of fuccefs but in amputating the 
legs ; and, for that rcafon, I requefted Mr. Broffard 
would be prefent, and give me a proof of this new 
application, which we applied in the following man- 
ner: 

As foon as the leg was cut off, I flacken’d the 
tournequet, to difeover the veffels j and Mr. Brof- 
fard applied, upon the orifices of the two arteries, 
two pieces of his aflringent, faflen’d one upon the 
other with a riband, in the manner, which I have 
fent to you, and as it is in the drawing. After the 
application was made, I ftreighten'd the tournequet, 
and pafs’d the two ends of the riband, which was 
fafien’d to the upper piece of the aftringent, upon the 
ftump over the knee, and applied a linen hzg, filled 
nightly witli the fame aftringent in powder, upon 
the whole wound j and, over all, applied tlie com- 
mon dreffings in the like cafe. After the drcfiTmg 
was finifli’d, I flacken’d the tournequet, and two 
hours after took it intircly away. Eight-and-forty 
hours after this, we took olf the drefllngs, and not 
the leaft drop of blood follow’d from the veffels : 
and we again applied one Angle piece of the aftrin- 
gent upon the two veftels j and I drefs’d the other 
parts of the wound with pledgets of lint, with com- 
mon digeftivc, a ftyrax plafter, and the ufual band- 
age. 

TEe third day the dlringent fell off of itfelf in the 
time of dreflingi and the patient, after that time, was 

B b b b drefs’d 
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drefs’d in the common manner. Tlie fame was done 
to the other patient, aficr the amputation, as to this. 

The firft of tliele men died on the fifth day, and 
the other on the ninth ; but there did not appear, 
thro’ the whole, the leaft tendency to an hseraor- 
rhage. Thus the remedy fairly produced its effedts, 
as to the flopping the blood. 

However, in order to determine the manner, in 
which this allringent produces its effedl, I examined 
the blood-velTels of thofe two patients after their 
death, and I found them contradted and ftraiten’d, 
as if they had been tied, and in the largeft of them 
a conic coagulation of the blood, which was an inch 
and half long : and after having taken out this coagu- 
lation, it was with difficulty, that I could introduce 
the point of a very fmall probe into die orifice of that 
' vefiel. 

The patient, who died on the -ninth day, had the 
arteries contradled in the fame manner ; but with this 
difference, diat the congelation was at leaft four 
inches long. 

Mr. Morand has employed this remedy with fuc- 
cefs, in applying it to a wound, made by a fword, in 
the bending of the arm : and I myfelf have made ufe 
of it, with great fuccefs, on occafions, where die tem** 
poral and intercoftal arteries have been open’d. 

In the laft-mention’d cafes, I applied but one 
piece of the ftyptic upon the opening of the artery j 
and this generally falls off at the firft drefiing, that is, 
forty-eight hours after the application, without tlie 
leaft appearance of an haemorrhage, or other ill fyni- 
ptoms, which can raife any objedions to this ftyptic j 
for thofe padents are all recover’d. 


There 
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There have been lately made, at the hofpital of 
the invalids, two experiments of this aftringent in 
amputations j and in both the fuccefs has been equal 
to all that can be defired. The furgeon, in thefe 
cafes, ufed only the two pieces applied one upon the 
other, without ufing the powder in the bag, as be-* 
fore 5 and drefs’d the whole wound with lint, and 
the common bandage. 

Thus, tlicn, at lart there appears to be difeovered a 
remedy beyond our hopes, and which art has never 
yet equaird. The application of fire was the cruel 
refourcc of the antients j and Pare believed himfelf 
infpired, when he difeovered the ufe of the ligature. 
But, alas! how many accidents are there, which 
arife from the ufe of thofe two manners, and which 
too often terminate in the death of the patient! 
Happy for us, that thofe accidents now appear to be 
no longer to be fear’d by the lucky difeovery of this 
ftyptic, the firft experiments of which have fo greatly 
promifed fuccefs ! 

It may be remarked, that, if this afiringent fuc- 
ceeded only in coagulating the blood, it had pro- 
duced notliing extraordinary} for thefe coagulations 
would not have been fuflicient to liave ftopp’d the 
hamorrhage, dircdly after the operation in amputa- 
tions : luit its excellency lies in contrafting the arteries 
fo clofcly, that it hardly lets a little probe into the 
aperture of the artery, and by this means forms, as 
it were, a pcrfcffc ligature, much more certain than 
the ufual one 5 as this is not made in any one point 
of the cylinder of a vclfel. Thus this application ex- 
ceeds every tiling, which has hitherto been produced 
by the operation of our hands. 

B b b b 2 This 
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This fingukrity in the operation of this remedy fup- 
pofes another in the veflcls, which is the great con- 
tractility of tlic fibres of tlic artci ies. Theie, indeed, 
do naturally contract of thcmfelves j but not to two 
thirds of jtheir diameter } nor to that ftate, in which 
they are ftraiten’d by the effeCt of this aftringent j 
becaufe, by that, the whole apertuye is almofi: intirely 
taken off in the largeft veflels j and it is cafy to ima- 
gine their effects in the fmallcft. 

It may be obferved, that it is not in the dead parts 
of bodies, that this contraction can be made : it re- 
quires the affiftance of the vital principle, and ope- 
rates on the fibres by certain articles contained in 
it, which difpofe the animal body, by its irritatirjn, 
to fliorten its fibres, and reduce the tifiue, which 
they compofe, into a lefler volume. 

This remedy, of which I have been fpeaking, is 
nothing elfe but the agaric of the oak. The belt 
kind of it is found on tlie parts of oak-trees, where 
the large limbs have been cut olF j and it very oftcri 
refembles a horfe-flioc in its lliape. This agaric is 
diftinguilhed into four parts ; the rind j the fccond 
part, which is preferable to the other j the third p.nrf 
ferves for the flopping the blood in the fmallcr vef- 
fels, as well as that part, which touches the tree. 
This lall was what was powder'd, and applied in the 
little bag, as in the operations of the Charity. 

^ The iecond part is what I make ufc of in amputa- 
tions, which is cut into pieces, of die fige df that 
which I have font you. It mull be beaten by a 
hammer till it is loft j and this is its whole prepa- 
ration. Every part is prepared alike. 


The 
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The bcfl time of colleding^ it Mr. Brohard has 
found to be in the autumn, in fine weather, after 
great heats. 

I'his, then, Sir, is all I can colledl of the ufe, ap- 
plication, and preparation of this new remedy for 
ftopping blood. If the Royal Society fiiall find any 
thing in it worthy their regard, I fiiall think myfelf 
happy in having communicated thefe obfervations. 

I am 

Your moft obedient fervant, 

Faget. 

XCV. A Letter of Benjamin Franklin, 
to Mr, Peter Collinfon, F, R. S. concerning 
an electrical Kite. 

Philadelphia, 06 :. i, 1752. 
Read Dec. \ S frequent mention is made in the pub- 
lie papers from Europe of the fuccefs 
of the Philadelphia experiment for drawing the eleClric 
fire from clouds by means of pointed rods of iron 
ereded on high buildings, CSc. it may be agreeable to 
tlie curious to be informed, that the fame experiment 
has fucceeded in Philadelphia, tho’ made in a different 
and more eafy manner, which any one may try, as 
follows ; 

Make a fmall crofs, of two light ftrips of cedar ; 
the arms fo long, as to reach to the four corners of 
a large thin filk bandkcrcliief, wlAcn extended : tie 
the corners of the handkerchief to the extremities of 
the crofs j fo you liave tlic body of a kite j which 

being 
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being properly accommodated with a tail, loop, and 
firing, will rife in the air like thofe made of paper ; 
but this, being of lilk, is fitter to bear the wet and 
wind of a thunder-guft without tearing. 

To the top of the upright ftick of the crofs is to 
be fixed a very fliarp-pointed wire, rifing a foot or 
more above the wood. 

To the end of the twine, next the hand, is to be 
tied a filk riband } and where the twine and filk join, 
a key may be faften’d. 

The kite is to be raifed, when a thunder-guft ap- 
pears to be coming on, (which is very frequent in 
this country) and the perfon, who holds tJie firing, 
tnuft fiand within a door, or window, or under feme 
cover, fo .that the filk riband may not be wet j and 
care muft be taken, that the twine docs not touch 
the frame of the door or window. 

As foon as. any of the thunder-clouds come over 
the kite, the pointed wire will draw the eleftric fire 
from them 5 and the kite, with all the twine, will 
be eledtrified j and the loofe filaments of the twine 
will fiand out every way, and be attracted by an ap- 
proaching finger. 

When the rain has wet the kite and twine, fi) that 
it can condudi: the elcdric fire freely, ycni will find 
it flxeam out plentifully from the key on tlic approach 
of your knuckle. 

At tlus key the phial may be charged j and from 
eledtric fire thus obtain’d fpirits may be kindled, and 
all the other eledtrical experiments be performed, 
which are ufually done by the help of a rubbai glafs 
globe or tube, and tliereby the famcnefs of the elec- 
tric 
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trie matter with that of lightning completely demon- 
ftrated. 

I was plcafcd to hear of the fuccefs of my experi- 
ments in France, and that they tlierc begin to ered 
points upon their buildings, Wc had before placed 
them upon our academy and flate-houfe fpires. 


XCVI. A Letter of Mr. W. Watfon, F. R. S. 
lo the Royal Society, concer?mg the eleElri^ 
cal Experiments in England Thunder- 
Clouds. 


To the Royal Society. 

Gentlemen, 

Read Dec. si, A FTER thc communications, which 
1753. vve have received from feveral of 

our correfpondents in different parts of the continent, 
acquainting us with thc fuccefs of their experiments 
laft fummer, in endeavouring to extrad the eledricity 
from the atmofphere during a thundcr-ftorm, in con- 
fcquence of Mr. Franklin’s hypothefis, it may be 
thought extraordinary, that no accounts have been 
yet laid before you, of our fuccefs here from thc fame 
experiments. That no want of attention, therefore, 
may be attributed to thofe here, who have been hi- 
therto converfant in thefe inquiries, I thought pro- 
per to apprife you, that, though feveral members of 
the Royal Society, as well as myfelf, did, upon the 
firft advices from France, prepare and fet up the ne- 
ceffary apparatus for this purpofe, wc were defeated 
in our expedations, from the uncommon coolnefs and 

dampnefs 


I 
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dampnefs of tlic air here, during the whole fummcr. 
We had only at London one thunder-dorm j vir.. 
on July 20 ; and then the tliunder was accompanied 
with rainj To that, by wetting the apparatus, the 
elcdridty was diffipated too foon to be perceived 
upon touching thofe parts of the apparatus, which 
ferved to conduct it. This, I fay, in general pre • 
vented our verifying Mr. Franklin’s hypothefis : but 
our worthy brother Mr. Canton was more fortunate. 
I take the liberty, therefore, of laying before you an 
extrad of a letter, which I received from that gen- 
tleman, dated from Spital-fquare, July 21, 175*2. 

I had yefterday, about five in the afternoon, an 
“ opportunity of trying Mr. Franklin’s experiment 
“ of extrading the eledrical fire from the clouds 
and fucceeded, by means of a tin tube, between 
“ three and four feet in length, fixed to the top of 
“ a glafs one, of about eighteen inches. To the up- 
** per end of the tin tube, which was not fo high 
“ as a Hack of chiranies on tile fame houfe, I faftened 
“ three needles witli fome wire 5 and to the lower 
“ end was foldcr’d a tin cover to keep the rain from 
“ the glafs tube, which was fet upright in a block 
of wood. I attended tliis apparatus as foon after 
“ the thunder began as poflible, but did not find it 
in the leaft electrified, till between the third and 
“ fourth clap j when applying my knuckle to the 
“ edge of the cover, I felt and heard an electrical 
“ fpark i and approaching it a fecond time, I re- 
ceived the fpark at the diftance of about half an 
incli, and faw it diftinctly. This I repeated four 
“ or five times in the ipace of a minute j but the 

“ fparks 
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rparks grew weaker and weaker and in Icfs than 
“ two minutes the tin tube did not appear to be 
“ eledrifed at all. The rain continued during the 
* ‘ thunder, but Was confiderably abated at the time 
“ of making the experiment.” Thus far Mr, Canton. 

Mr. Wilfon likewife of the Society, to whom we 
are much obliged for the trouble he has taleen in 
thefe purfuits, had an opportunity of verifying Mr. 
Franklin's hypothecs. He informed me, by a letter 
from near Chelmsford in Effex, dated Aug. i 3 , 
1752. that) on that day about noon, he perceived 
fevcral eledrical thaps, during, or rather at the end 
of, a thunder-ftorm, from no other apparatus than 
an iron curtain-rod, one end of which he put into the 
neck of a glafs phial, and held this phial in his hand. 
To the other end of the iron he fatten’d three needles 
with fome filk. This phial, fupporting the rod, he 
held in one hand, and drew fnaps from the rod with 
a finger of his other. This experiment was not made 
upon any eminence, but in the garden of a gentle- 
man, at whofe houfe he then was. 

Dr. Bevis obferved, at Mr. Cave’s at St. John’s 
gate, nearly the fame phajnomena as Mr. Canton, 
of which an account has been already laid before 
tlie public. 

Trifling as the eflfcds here mention’d are, when 
comp'tircd with thofc, which wc have received from 
Paris and Berlin, they are the only ones, that the latt 
fummer here has produced ; and as they were made 
by perfbns worthy of credit, they tend to ettablifh 
the authenticity of thofc tranfraitted from our cor- 
refpondents. 

4 C 1 flatter 
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1 riatter myfclf, that this flaoit account of thcfb 
matters will not be <li (agreeable to 3'ouj and am, 
with the mod profound 

Gentlemen, 

Your moil obedient humble fervant. 


Lincoln’s-Inn-Ficldsj 
Dec. 20, 1732. 


W. Watfon. 


XCVI. ExtraB of a Eetter from Mr* 
Brown, Apothecary^ at Salisbury, to Mr* 
Wm. Watfon, P.R.S. micernmg the Sue- 
cefs (^Inoculation ther'e, 

a^nfhe?eprbt;dwithT obliged tO yOU for the 

Additions: ■ obfcrvations, which you were fo 

kind as to fend me, concerning 
the method of inoculating for the finall-pox, and the 
fubfequent treatment of that diilemper. This I ihould 
not have deferred till now, but that I was dciirous 
offending you fome account of our fuccefs therein. 

Since the receipt of your letter, inoculating ha.s 
been very much pra< 5 lifed here, and with great fuc- 
cefs; of which the account I now fond may he 
looked upon as pretty authentic. From the 13 of 
Auguft, to the beginning of February, have been in- 
oculated, in this city and neighbourhood, four liiin- 
di’ed and twenty-two perfons. On five or fix of 
thefe, to my knowlege, it had no ciFe<d ; thougli 
on one the experiment was tried a fecond time. 


Of 
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Of tills whole number four have dlcil; one of 
which was a patient of mine, who, I am inclined to 
think, did not do juftice to this method : but that 
is fubmitted to better judgment j for the day, on 
which the operation was performed, the patient’s 
blood had been heated violently by e^tercife, andfud- 
denly chill’d again, by putting on clean linen, jufl: 
before the operation was performed ; which, I ap- 
prehend, is receiving the infedion in an inflamed 
date of blood : but with this I was not the leaft ac- 
quainted, till about fix hours before the patient’s 
death. 
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Captain ILnry Kll/s, p. an. 

— — — . — , relating to Odours palling thro’ eicctrifed 
Globes Sind Tubes, by Profcinsr Winkler, p, 231. 

upon animal Bodies, by Dr. Cbarks Morton, 

p- iO<i. 

- — upon medical Ele£\ricity, by Dr. Btamhni, 

^ at Venice^ p. 3 99. 

Mxtraffs of Father Angujiin Malkrjleiu’s agronomical Ob- 
fervations, made at Pekin, p. -116, 

4 D F. 



INDEX. 

F. 

(Monf.) R-cmaiks on the Ufc, £5?^. oCMt, Br‘<>f/cti , % 
Styptic, p. s('°- 

Fat Man at AfaMen in FJpXj an Account of him, by Di. 
r. Coe, p. 1S8. 

Ym-ball, concerning one feen in the Air, by JVfr, IVtlUam 
SiHttk, p. I. 

of the fame, by Mr. Henry Baker, p, 

Flowers, fome Obl'ervacions upon the Sex oi' them, by 
Mr. IVin. Watfon, p. i6p. 

Foetus, the Bonecs of one extra£tcd from a Woman, />, pi. 
Forceps (a cutting) for extirpating fungous Excrcfeenccs 
of the Bladder, p. apa. 

Formation of Corals, Corallines, £j< . by Dr. ’^mies P<rr- 
fans, p> 505. 

France', concerning the late Succefs of Experiments there, 
by Abbe Maze as, p. 534 — ^552. 

Franklin’s (Mr. Benjamin) Experiments on Elcctricit}, 
made at Philadelphia, p, 206. 

Letter concerning the Eflects of Lightning, />. 

28p. 

concerning an electrical Kite, p. ^65. 

Freeman’s (Mr.) Letter relating the Kuins of Hcrrtila- 
neum, p. 131. 

Fulham, of the Bifliop of Garden there, by Mr. 

Wm, Watfon, p. 241, 

G» 

Gahry (Petri) Obfervationcs Aiirors B^rcalu ILi^x Cm. 
f' 39’ 

Geneva has Inoculation fucccfsfbll)’ introduced thcjc, 

?• 503* 

Geqffrofs (Monf.) Obfervations on the Ellcets (fTilrum 
^tmonii ceratum, p. 273. 

Globes and Tubes (elcctrifcd) admit of Odours to pafs 
thro’ them, p. 23 1. 

Grafs, with an inverted Iris upon it, obferved by Pbihp 
Carteret Webb^ Efqj p. 248. 

Grotta de Cant in Italy, Obfervations made thereon, by 
Abb£ HoUct, p. 48. 



INDEX. 

H. 

Bales' & (Dx. Stephen) Letter concerning Captain B ’Ellis s 
Bucket Sca‘gauge, p. 214. 

Halkrjlein's (Father Augupn) Letter from Pekin to Dr. 
Mortimer) p. 319. _ 

agronomical Obfervations made pt Pekiu^ ex- 
tracted by Dr. p. 371?. 

Harri fin's (Mr. ’^john) Tvvo Letters concerning a fmall 
Species of Wafps in Ncio England^ p. 184, 186. 

Hazen (Mr. Witbam Van) concerning the Quantity of 
Rain which fell at Lejdtn in 1751, p. 360. 

Heberden's (Dr. Thomas) Obfervations made in going up 
the Pic of Tcneriff) SJJ* ^ 

upon the Weather in Madeira^ p- 357. 

Heats and Coltis, their Influence upon the Rod of a Pen- 
duJum, p. 

Henbane (white) or Hycfcyamiis albust of its EfTcStSj by 
Dr. J ohn Stedman^ p. 1^4. 

Henry’s (Dr. TVilUam) Letter coticerning the Copper 
Springs in Ireland, p. 500. 

ILrculanema, the Ruins thereof related by Mr. Freeman 
at Naples, p. 1 3 1. 

— Defeription of the Place, and what has been 

found in it, p. 150. 

Herifianfs (Dr.) Experiments made with the Poifon of 
Lamas and of Tic anas, p-'lfi- 

HermaphroditCt an Account of one, by Dr. James Parfins, 
p, 142. 

Hernia by Rupture, having an herniary Sack, obf, by 
Monf. te Cat, p. 324. 

——-by Dilatation, having two Sacks, p. 325. 

Iltfiory of Coral; new Dilcoveries relating to the fame, 
by Dr. Vitaliuno Honati, p. 9 J. 

Hope (Dr. Thomas) concerning M. Hamel's Method of 
couching a Cataraft, p. 530. 

Horizontal Top, invented by Mr. Sevfitr, defcrib'd by Mr, 
James Shortf 353. 
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'■Itfxham (Dr. John) concerning a Body found m a 

Church-VaultinDtfW/^;r< 7 , jf). 253. . 

Hjdroccfhahisy a new Trocart lor the Punaure therenn, 
Hydroploby, an Account of one, by Dr. nmm Wtllra- 


liUcyannis alhus^ or white Henbane, 
Dr. John dtcdmiu f. iP4* 


of it3 Effeas 5 by 


///^rPaffion, an Account of one, jp. 123. 

Jmpro^oment of the Bills ot Mortality, by Mr. James 

In^rolmcm in the Air-pump, made by Mr. J. Smeami^ 

InJJemcl ’ofKcat and Cold upon the R.od of a Pendulum, 


JjiocJadon, a Letter concerning the fame, by Mr. JRi(h. 

Bfooke^ p. 47®* . 1 j i! /■ 

concerning the Introduction and oucccis 


thereof in (ac»ew, p. J03. - 

concerning the Succefs thercoi at oJl/sbury, 


by Mr. Brmn, p. 57®.* 

Inquiry into the Caufc ot voluntary muicuiar rvjtonon, uy 
Dr. Charles Merlon, p. 3o5* . , 

Iris, an inverted one upon the Grals, oblcrvcd by i htltp 
Carteret Wehb, ECq-, p. 248- 

Jmgularity of the Motion tf a Clock, how to prc\ ent , 
by Mr. John E/Jicott, p. 47*;. 

1 ^. 

Kite, concerning an electrical one, by Benjdinm Franklin^ 
Efqs p. ytfs* 

Lamas and ticunas, Poifon of. Experiments made there- 
with, by Dr. Herifant, p. 75. ^ . , , , 

Lancajhire and Chefkire^ ot the Eotnetn Colonics ami ota- 
tions there, p. 215. 

Letter from Father Jugujlm Ealhrftein, at Fern, to Dr. 
Mortimer j p. 5 ip. 

Letters 
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Utters (foveral) concerning a Body found in a Vault in 
the Church oi' S/averto» in Devonjhire^ p. 253. 

of the Abbd Mazee>Si concerning the Succefs of 

the late Experiments ia France, p> 534—552. 

Leyden, of the Quantity of Rain which fell there in 175 1. 
by Air. Wm. Van Hazen, p. 3<Jo. 

Ltgbtnm^f concerning the Effects of, by Mr. Benjamin 
FranUtn, p. ah'y. 

the Effects of at Soiithmohon in Devonjhtrc, by 

Jofeph F aimer, Efq-, p. 330. 

M. 

Machine for killing of Whales, by "Dr. J(hn Bond,p. 429. 

Mackenzie (Dr. Mordaeh) coucerning'the Plague at Con- 
Jantmpk, p. 384, and 514. 

Madeira, Obfervations upon the Weather there, made by 
Dr. itho, Ilehtrdcn, p. 357. 

Madrepara dakvihcdi, p. 105. 

Magnetic Needle, concerning the Variation thereof, p, 116. 

Magnets (artificial) how to make, p. 3 r. 

Malden in hjjex, of the tat Man there, by Dr. fT. Coe, 
p, 188. 

Mazeas (Abbe) concerning the Succefs of the late Expe- 
riments in France, p. 534 — 551. 

Medical Electriciry, a Treatile upon, by Dr. Bianchmi, 


P‘ ???• 

Method (a general) of Series, by f. Shjipfin, p, 20. 

— of couching u Cataract (Monf. David's) by Dr. 
'Thomas Hope, p. 530. 

M'tl ods to prevent the Irregularity of the Motion of a 
Clock, p. 4jp. 

Mirkmo/i, or Pfcndt-foralimn album fun gof am, a Deferij;- 
tic-n oti p, 107. 

Monkey, un Account of a very fmall one, by Dr. James 


Parfons, p. 146. 

Moon, a remarkable Appearance in her, p. 164. 

MootH Occultation of the Planet Venus, obf, in London, 
by Dr. John Bevis, p. lyy. 


Morton’s 



INDEX. 

Moftoii's (Dr. Chjrks) Obfcrwations and EKpcrimcnts 
upon iinimal JJoilief-, f. 305. 

of the nn.an oi the Mo('n’s Apop,cc, by die Rev* 
Ritmk MurMk^ p. 61. 

toJuniaiy mufcnlarj an Inquiry into the Cuiife 

thereof, f, 305. 

of a Clock, to pievcnt its Irrcgulatity, by John 

hllicott, 

Mtmiock (Rev. Patrick) concerning the mean Motion oi' 
the htoon's Apogee, p. 61. 

My ias’s (Mr. j ObVcrvacions upon a female Palm-tree at 
Berhftj p. 169. 

Newtoft’s (Sir Jfaac) Binomial Theorem clcmonftratcd, by 
21 Simpjhi^ p. 2Q. 

of the mean Motion of the Moon s Apogee, p. 4. 

Theory fufiiwient to explain the Irregularities ot 

the Moon, p. 254. 

NoUefs (Abbe) Oblcrvations made in Italy on the Grcttct 
de Canif p. 48. 

— extra£i:ing Eleflrieity from the Ck>uds» 

T- 553 * 

O. 

Oifervatims on the Catjcer Major, by Mr* PeUr CuHinflm, 
p. 40. 

— made in Italy on the Groita de Cam, by the 

Abb£ Nollet, A 48. 

• -—upon the Sex of Flowers, by Mr. IV. IVatfm, 

h 

of the Occultation of Venus by the Moon, by 

Mr. John Bradley, p. ao i. 

— . — -on fungous Excrcfecnces of the Bladder, by 

M. k Cat, p. apa. 

'---upon anknal Bodies, by Dr. Chai'lcs Merton, 

p. 305. 

P. 

Palm-tree, Obf. upon a female, at Berlin, by Mr. 

p> i6p. 


Palmer’r, 
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Pah/jers {Jofeph-, El'q;) Account of the Efforts oi’Liglic- 
ningat SdtitlhmultoH in Dmnpire^ p. 330. 

Parktr (Mr. John) concerning the lice Eruption of 
Mount VeftmiiSy P 

Par(o}is’& (Dr. James) Diflertation upon the Glafs of the 
Pfjot'iC marwu!-) p. 109. 

concerning the Hermaphrodite flrewn in London-f 
p, 143. 

• concerning the Shells of Crabs, p. 438. 

concerning the Forn'.ation of Corals, Corallines, 

Pajjmi (Iliac) an Account of, p, 123. 

Pikln^ flfirononiical Oblervatious made there by Father 
JhtgnJHn HalkrJ}eiHj p, 376. 

Pi^ndnliivi^ the Rod thereof is influenced by Heats and 
Odds, p, 47p and 517. 

PirdvaPn {Thomas-) Elq;^ Oblcrvations on the Roman Co- 
lonics and Stations in Chefhire and LasieaJbirCi p. 216: 

— Account of a double Child, p. 360. 

PejJonnc/ (Dr.) upon Coral, and Icvcral other Pro- 
au6lions of the Sea, p. 445. 

Philadelphia.) Experiments on Elcflricity made there, by 
Mr. hcnjamtH Franklin, p. 106. 

Phocee nttirinj;, a DilE'rtation upon the Clals of them, 
by Dr. James Parfons^p. 10 p- 

Pic of fmrijfe, Obfervutions made in going up the 
fame, by Dr. Thomas Hckrden, p. 353, 

Plague at Conjlantindplc, concerning the fame, by Dr. 
Mordach A'fihh‘Ha,ic, p. 384 and 514. 

P hails, lulty, iVo 11 Chelfia Garden, ibr the Year I750, a 
Catalogue of them, by Dr. John Wilmer, p% 166. 

Voiivn oh Lamas and Ticuuas, Experiments made with, 
by Dr. HinJJdm, p. 7J. 

Portugar a (M, de Moura) Deferiptiou of a Water-Engine 
ofa new Invention, p. 43^. 

ProduHions of the Sea, al'iearife upon, \yvF)hPexffoifie\ 

h 445. 

Proper,} 



INDEX. 

cA’ f^uick-limc, by \)t. p. 

1' I'opnrtiOfii lor SuMHi-Kiigiiic (^> lnulei'.->, oy r>\uicis li>rk 5 

Illq; p.\ 91 - . , tw- 

Pfciulo-fordhu^i jitfigcfiii/'i ‘'r a JJClciip- 

tion thereof, p. 107. 

Piijifftire ol'the Hydrouphil/iSy u J rocart lor, />. 267. 

0 : 

.(^uickrlimey a Property of, by Dr. Jlpd, p. ad 5. 

R. _ 

Raidy the Quaiuky of at Leyden y in 175^1 

van Hazetty p. jdo. , , 

Ray (Mr. Benjamin) of a Watcr-fpout m Deeping-ten itx 

Lmcolttjhirey p. 477. ^ .r r „ 

Remarks upon Dr. Sledman’s Elkas of Hyofiyamtis alhns^ 
or white Henbane, by Mr. tVni, Watfon, p> 19C. 

• on feme vegetable Balls, taken up near Idnll i-t 

Torkjhmy by the fame, p. 498. 

Roman Colonies and Stations in Ckpre and Lamajbu\\ 
P‘ 2 

Ruins of Hcrctilaneaniy in a Letter from Napksy by Mr. 

Freeman y p, , -r. /■ 

Rupturcy concerning the Difledion of one, by Dr. 46 V?/, 
p. 341. 

S. 


Salishuryy concerning the Succefs of Inoculation there, by 
Mr. Brmn, p. 570. 

Sca-Gaugey to find the diflerent Degrees of Cooinef. and 
Saltncfs of the Sea, p. 414. 

Senfationsy are merely relative, p. 3 to. 

Ser/off’s Invention ofanhorizoutarrop, deferib'dby Mr. 
James Shorty p. 3$^. 

Sex of Flowers, Obfervations upon, by W. Watfifiy p. tdp. 
(JM/r of Crabs, a Letter concerning them, p. 438. 

Short (James) of a remarkable Appearance in the Moon 
in 1751, p. 154. 

——of the EclipfeoftheMooii,2V«w. ai, ryjij p. H7‘ 

ttl . ^ ^ A. 



INDEX. 

S,Imt (Jiimcs) of an horizontal Top, invented by Seifcn^ 
/’• 351 - 

uniccining ihc Inventor of the Contrivance in the 

3’ciidulnni oi a Clock, to prevent the Intgulaiky oi 
iti Motion, p. 517. 

(T.) general Method of Series, p. 20. 

SM,i/t-p(s^ ( f the life of the Bark in that Dillemper, p. 27. 

Siiicatoiiii (Mr. John) Invprov eraents in the Air-pump, p.415. 

1 — r~ — — Defeription of a new Tackle, or 

Combination of Pullics, p. 494. 

iSj/iith (Mr. /Tw.) of a Fire-ball feen in the Air, July aa, 
1750, p. I. 

Soutbuioiiltoii in Devonpire^ the Effiidls of Lightning there, 
by Jc^iph Pahner-j Efq; p. 330. 

bphtrml 'rrigonometry reduced to Plane, by Frmcis 
Blake., Efq3 p. 441. 

Su'tms and Colonies (Roman) in Chepire and Lancajhire, 

p. zi 6 . 

Sta’Dcrtofi Church in Devonjhin, concerning a Body found 
in a V'ault there, p. 253. 

Steam Engine Cylinders, beft Proportions for them, by 
hands Blake, Efq; p, ipy. 

Stednmh (Ur. John) thermometrical Tables and Ob- 
fervations, p. '4. 

———-of the Etiefts of Hyopyantus, or v/hite Henbane, 
p. 194. 

Stone in the Bladder extrafted by .Mr. Jof.Wamy, p, 

Styptic (Mr. Brojart’^) Remarks upon it, by Mr. Faget^ 
p. 560. 

Supple (Mr. Richard) of the Eruption of Mount Veftmus, 


Talks Obforvations ('thermometrical^ by Dr. John 
Stedman, p. 4, 

Tackle (a r>ew) or Combination of Pullies, by Mr. John 
Smeatoiif p. 494. 

Tenerife (Pic of) Obfervations made in going up the 
fame, by Dr. Thomas Heierien^ p, 353. 

4 E Theorem 
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theorem (Binomial) demonftratcd by a general Method 
of Series, p. 20, 

^hermmetrical Tables and Obftrvations,^ p. 4. 

5 thtmder^ concerning the Caufe thereof, by Mr. Uemy 
Eeks, p. 524. 

Thtnider-Chuds^ eledrical Experiments made upon in Eng- 
land, p- 

Aminas and Lamas Poifon, Experiments made therewith, 
by Dr. Hertjfaut, p. 75. 

3 ep (an horizontal) invented by Mr. Serfon, by Mr. 
"fames Short, p. 35a, 

Srigonometry (fpherical) reduced to plane, by Francis 
Blake, Elqj p. 441. 

Sripe (Mr.) concerning a Body found in a Church-Vault 
in Demnfiire, p. 253, 

irocart (a new) for the Pundlure of tlic Hydrocephalus, 
by M. le Cat, p. 267. 

V. 

Variation of the magnetic Needle, p. 126. 

Vegetable Balls, taken up near Hull in Torkjbire, p. 498. 
Venice, Experiment upon medical Ekdtricity made there, 
by Dr. Bianchini, p. 399. 

Ventilators, of their Utility, by Captain Henry Ellis, p. zit. 
Venus, an Occultation of that Planet by the Moon, ob- 
ferved in London by Dr. fohn Bevts, p. 159. 

——-by Mr. John Bradley, p.zoi, 

Vefuvius (Mount) of its Eruption in 1751, by Mr. Rich. 
Supple, p, 315, and 409. 

- — — by Mr. John Parker, p, 474. 

Vitrum Antimonh cerattm, Obf. on the Effects thereof, by 
M. Geoffrey, p. 273. 

Volmtao'y miifcular Motion, an Inquiry into the Cauitt 
thereof, by Dr. Charles Morton, p. 30^. 

Utllitas Elelfrifa^onuin curandis Morbts, JDiffertalio, Ac- 
count of it by Mr. W. Wat fen, p. 3 <3* 

W. 

Walpole’s (Right Um. Harace,E{q^ Account of his Cafe, 
drawn up by himftlf, p, 43, 

Walpole’s 
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Walpolii Sequel of his Cafe relating to the Stone, p, 

Warner^ (Mr. JofepbJ Cafe of the Operation of the Em- 
pyema, performed by him, p. 407. 

extra<as a Piece of Bone, together with a Stone 

in the Bladder, p. 472* 

WafpSi concerning a fmall Species of them in New Eng- 
land, by Mr. John Harrijon, p. 184 — ‘186. 

iVater-Engine of a new Invention, by M. Moura ‘Portugal, 

p. 456. 

Water-Spout in Deeping-Fen, Lincolnjhire, an Account of, 
by Mr. Benjamin Ray, p. 

Watfon*s (Mr. Wm.') Obfcrvations upon the Sex of Flow- 
ers, p. 169. 

Remarks upon Dr. Stedman's Effects of the llyo- 

fcyamus alhus, or white Henbane, p. 196. 

Account of Mr. Benj. Franklin’s Experiments on 

Electricity made in Philadelphia, p. 206. 

-Account relating to Experiments of Odours pair- 
ing thro’ Glafles and 6lobes, p. 231. 

Account of the Bifhop of London’s Garden at 
Fulham, p. 241. 

— Account of the Cinnamon-'tree, p. 301. 

— Obfervations on Electricity in vacuo, p. 362. 

— Account of Aphyllon and Dentaria heptaphyllos, 
428. 

Remarks upon feme vegetable Balls taken up 
near Ha// in Torkjhire, p. 498. 

" concerning the electrical Experiments in England, 

upon Thunder- clouds, p. 567. 

Weather in Madeira, Obfervations made upon it, by Dr. 
^bo. iieherden, p. 357. 

Wehb’s, (J?hiL Carteret, Efqj) Account of an inverted 
Iris, p. 248, 

FFbaks, a Machine for killing them, by Dr. John Bond, 

p.429* 

Wilhrabadi (Dr, Stbomas) Account of an Bydrophohia, 


p. 412. 
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Will hath the Power of rendering the Scnfatioiis of the 
Nerves more acute, 3 is. 

W%hm\ CDr, John) Catalogue of the Fifty Plants from 
Chelfea Garden^ for the Year 1751, p. 396. 

Winklerh CProfeflTor) Experiments relating to Odours 
paiEng thro’ electriled Glafles and Tubes, p. 33 1. 
Woman^ the Bones of a 'E«m extracted from one, p,^z. 


FINIS. 


EKRATA, 

P^e 43, Note /. 3, for June 4, read May 28, Page 64, /. 4, 
for 7 a 6 . Fig. read Tab. I, Fig. P. 421, /. will havepowtr, 
m</will have no power. P.422,/. 2. after 1000 times, and 
frequently 2000. Ibid. 1 , 5. dele fame. Ibid. 1 . 14. for been at 
it, read \xtn done at it. Ibid. 1 . 16. for vapours read moifture. 
P. 424. /. 15. for with fcveral joints, ready and feveral joints of 
the pump. Ibid. 1 . 25. after cock make a comma, and blot out 
that after valve in the next line. P. 415, /. 4. for ufc read rile. 
P. 490, /. 10. dele new method. Ibid, 1 . a8./flr figure annexed read 
Fig.fi.Platcxviu. 







